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NEWS! SELF-CLEARING ASH HANDLING SYSTEM 





with What the jet plane did to the ox-cart, A-S-H has done to Pneumatic 
Ash Handling Systems. There’s no clogging—no plugging —long wear 
with the new Ceramic Throat, Improved Vacuum Breakers, Materials 
Handling Valves and other important features. 

Completely new Ceramic Throated Steam Jet wears far longer than 
jets made of conventional materials—assures continued high efficiency 
with minimum steam consumption. 

Newly designed, self-feeding Materials Handling Valves feed con 
tinuously into the system commensurate with the rate of air flow. There’s 
no overfeeding or plugging of system. 

Automatically operated Vacuum Breaker Valves assure a clean sweep 

excl i of all risers in each dump cycle. 

usive A-S-H Steam Jet Ash Handling Systems bring to the small boiler plant 

pneumatic ash handling at its best. Every A-S-H system is the product of 

features! long engineering experience, precise and practical design, skillful work 
manship. For complete technical data on A-S-H Steam Jet Pneumatic 
Ash Handling Systems, send to Dept. Al for Data Sheet Za 


The Allen-Sherman-Hoff Company 


259 E€. LANCASTER AVE., WYNNEWOOD, PA 


Offices and Representatives in Principal Cities 


MATERIALS HANDLING SYSTEMS 


hydrojet /ydraulic hydrovac pneumatic 





Part of complete Link-Belt conveying 
system, this bele conveyor carries 1800 
tons of coal per hour to storage bunkers. 
Self-propelled tripper is equipped with 
bunker seals for maximum dust confine- 
ment 


et ‘e.| 


SURE ROAD TO LOWER HANDLING COSTS 
... catty the load via Link-Belt belt conveyors 


LINK-BELT offers you 
the “total engineering” 
so necessary for top efficiency 


DESIGNED FOR OVERALL 
EFFICIENCY—Because of its 
unrivaled experience, Link- 
Belt can do a better job of 
gathering and analyzing all 
data. Proposals reflect this 
understanding of the most 
practical way to fit individual conveyors into your 
overall system requirements for best results 


BUILT FOR LONG-LIFE PERFORMANCE—Link-Belt 
manufactures all components and related feeders and 
conveyors. You are assured of 

the right equipment because 4 

of this breadth of line. And 

Link-Belt will supply the high- [= 

est grade belts engineered to {/ 

the specific job 


LINK-BELT COMPANY: Executive Offices, 307 N —qo Ave., Chicago 1 


cipal Cities. Export Office, New 
Representatives Throughout the World 
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DELIVERS FULL RATED 

CAPACITY—Link-Belt follows 

through on every detail of the 

job, including electrical con 

trols and even wiring and 

foundations. What's more, 

Link-Belt will furnish expe 

rienced erection superintendents, staffs and skilled 
crews at the customer's request. 


ASSURES SATISFACTORY 
PERFORMANCE—When you 
rely on Link-Belt as a single 
source for your complete sys- 
tem, we accept responsibility 
for placing it in full operating 
readiness. We will also super- 
vise modernization of existing systems. For all the 
facts call your nearby Link-Belt sales representative. 


©}BELT 


BELT CONVEYOR EQUIPMENT 


To Serve Industry There Are Link-Belt Plants and Sales Offices in All Prin- 


ork 7; Canada, Scarboro (Toronto 13); Australia, Marrickville, N.S.W.; South Africa, Springs 


13,68 





Contracts are more profitable DE LAVAL 
when you install dependable IMO PUMPS 
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In this heating installation, two De Laval 
IMO 10 gpm pumps, operating at 1,150 
rpm, 25 psig, supply preheated No. 6 fuel 
oil to the burners. 


To increase your present—and future—profits on commercial 
heating jobs, install dependable De Laval IMO pumps on 

pump and heater sets. Their simple, trouble-free design saves 
you money on service calls builds customer goodwill, 

for there’s nothing to get out of order or need adjustment. No 
pilot gears, no sliding vanes, no reciprocating pistons. 

De Laval IMO’s have only three moving parts—smoothly 
intermeshing rotors that propel the fluid axially in a steady 
flow without churning, pocketing or pulsation. 


A wide range of De Laval IMO models spe- 
cifically built for fuel oil service is available. 


Copacities up to 80 gpm, pressures to 275 DE LAVAL IMO Pumps 
psig. Write today for Bulletin LG-A. 
DE LAVAL STEAM TURBINE COMPANY 


815 Nottingham Way, Trenton 2, New Jersey 
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AFRit 1983 VOLUME 99 NUMBER 4 


ENGINEERING AND MANAGEMENT 


How to reduce piping cost with welding fittings and flanges 
Screenless water intake proves troublefree 

Nuclear notes: news of latest developments 

New way to remove feedwater silica 

How air-velocity control solves noise and dust problems 
Nuclear power reactors and their parts: Study course No. 9 
Latest practice in insulating semioutdoor boilers 

Don’t miss this chance to win recognition: 1955 awards 
Makers boost IC ratings 50% on some low-voltage circuit breakers 
How engineered modernizing cured this plant's ills 

Mill burns refuse with spreader stokers 

Get engineering ideas across to an audience—short and sweet 
Data sheet: Economical high-temperature insulation 


PLANT OPERATION AND MAINTENANCE 


Office layout for engineers 

Run these tests for flowmeter accuracy 

Trouble-shooting some diesel operating faults 

Top performance from your heat exchangers with backwashing 
Pay close attention to feed regulators, heaters, evaporators 
Modern turbine pump: operators’ choice for specialized jobs 
Let's get your air conditioning set for hot days ahead 

New drive uses steel shot as “fluid” 

Safety is your business 

Don’t overlook these handy electrical heating methods 
Practical ideas 132 How-to 

Plant problems 138 Basics: No. 4 in a series 
Arguments 144 Marmaduke Surfaceblow 


READER SERVICE SECTION 


This month’s service features 154 
Reports from the field 156 
Technical briefs 158 


Plant equipment news 
New free bulletins 
George Edwards 


Print order this issue: 47,308 
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Power (with which are consolidated Science and Industry, The Engineer Review, The Engineer, The 
Stationary Engineer and Operating Engineer) is published monthly with an additional Handbook statistics: 
number in September, by McGraw-Hill Publishing Company, Inc, James H McGraw (1860-1948), Founder 
PUBLICATION OFFICE: McGRAW-HILL BUILDING, 330 W. 42nd St., New York 36, N , 

EXECUTIVE, EDITORIAL and ADVERTISING OFFICES: 350 W 4ind St, New York 346, N. Y 
Donald C McGraw, President; Paul Montgomery, Executive Vice-President; Joseph A Gerardi, Vice-Presi 
dent and Treasurer; John J Cooke, Secretary; Nelson Bond, Executive Vice-President, Publications Division; 
Raiph B Smith, Vice-President and Editorial Director; Joseph H Alien, Director of Advertising; J E Biack 
burn Jr, Vice-President and Director of Circulation 

SUBSCRIPTIONS: Address correspondence to Powesn, Subscription Service, 330 W 42nd St, New York 
6, N. Y. Allow one month for change of address. Subscriptions are solicited only from executives, enginecrs 
and supervisory personnel engaged in design, operation and maintenance of power, light, heat and other 
plant services in utilities, construction firms, industrial and service plants. Position and company connection 
must be indicated on subscription orders 

Single copies: U.S. and possessions, Canada S0¢ (except mid-September Handbook $1.00); all other 
countries $1.50. Subscription rates—U.S. and U.S. possessions: $4.00 for one year, $6.00 for two years, $8.00 
for three years. Canada: $6.00 for one year, $10.00 for two years, $12.00 for three years. All other countries: 
$15.00 for one year. $25.00 for two years, $30.00 for three years. Entered as second-class matter January 26, 
1949 at the post office at New York, N. Y. under Act of March 3, 1879. Printed in U. S. A. Copyright 1955 
by McGraw-Hill Publishing Company, Inc. All rights reserved 

Power articles are indexed in both the Industrial Arts Index and the Engineering Index 
publishes its own annual index 
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OFFICE PLANNING, a 


upportance to 


subject of vital 
every engineer, is 
Shown are William 
Hammel and John Volk, project engineers, 
and R K Gad, Jr, Director of the Office 
Planning Div, Shaw-Walker Co, in’ the 
Atlas 


These men pre 


almost 
pu tured on the cover 


early stages of planning the new 
Powder Co office building 
pared the original layouts and sketches, 
which are now being followed in construc- 
tion of the building. 

Mr Gad’s article, pp 111-113, should ring 
the bell with every engineer who has fussed 
with desk, drawing board, file, accounting 
Good effi 


office is almost certain to be 


and instrument-board layouts. 
in the 
reflected in 


the plant 


crency 


better production throughout 


Next month... 


® Selection of mechanical-draft fans, 
often a complex engineering problem, 
is the subject of a comprehensive ar 


May 


pressure 


ticle in Items discussed include 


duct loss, system costs, eco 


nomics, controls and analysis of fan 


and duct designs in the plant. 


® Diagnosing, overhauling and main 
taining barrel-type boiler-feed pumps 
will be covered from two angles in May 

the first is from the engineering stand- 
point, showing how to determine when 
Second, an 8- 
pager, shows how to perform every step 


an overhaul is needed. 


in an actual overhaul, 


how they 
are used in actual working drawings 
May that should 


many readers in the power field, 


® [sometrics in engineering 


is a article interest 


8 An 
demineralization 


experience story on mono-bed 
how it solved a severe 
silica-fouling problem in a high-makeup 
If feedwater in- 
don't miss this May 


story, giving much helpful info, 


high-pressure station, 


terests you at all 


... and future months 


® In the works right now are plans and 
layouts for next December's special re- 
port. Dealing with a subject of major 
interest to every power engineer and 
plant manager, it should go a long way 
toward making their jobs easier. Watch 
for details in future issues of Powen. 








You get Big Valve quality in these 


SMALL 


600-POUND 


» STEEL GATES 
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Screwed Ends—Union Secket-Welding Ends —Bolted Flanged Ends— 
Bonnet or Bolted Bonnet Bonnet or Union Bonnet Bolted Bonnet only 


Look no further for dependable steel valves in sizes up to 2-inch. 
Whether you prefer the union bonnet or bolted bonnet pattern, you 
get refinements usually found only in larger, more expensive valves. 


For example, you get a compact, weight-saving structure of high- 
quality carbon steel. Smooth operation and positive closure of the 
solid wedge disc are assured by a T-head disc-stem connection and 
full-length machined guide ribs. There’s also an unusually large 
stuffing box filled with high-grade packing, a leakproof bonnet joint 
with retained gasket, a husky stem with outside threads, and many 
others. To simplify maintenance, Crane design includes swinging 
gland eye-bolts—plus a wide yoke with liberal working space 
around the gland. 


USER'S CHOICE OF TRIM 
BOLTED BONNET OR UNION BONNET There’s versatility to these quality Crane steel valves, too. You can 
have your choice of trim to suit your service—Class X Trim (Exel- 
loy body and body seat rings) for oil or oil vapor—Class XW Trim 
pattern above, you can see the rugged (Exelloy seat rings, disc of hardened stainless steel) for steam or 
big-valve construction. Bolted bonnet water. Union bonnet valves also available with Class L Trim 
(18-8 Mo Alloy seats, disc, stem) for liquids and gases up to750° F. 


In the cross-section of the bolted bonnet 


vaives available in sizes “2 to 2-inch— 


union bonnet valves in sizes V4 to 2-inch, a 


Full details in 6-page folder AD-1881. Ask your Crane 


> \ 
\ Ce Representative next time he calls, or write direct. 
THE BETTER QUALITY...BIGGER VALUE LINE...IN BRASS, STEEL, IRON 


CRANE VALVES 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Illinois 
Branches and Wholesalers Serving All Industrial Areas 


ce 
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...wWith Power 
readers... 


DIESEL TROUBLES 


In your January issue | see an article by 
Rick Denning, “Spot your diesel troubles 
in a hurry.” But what I see is the first part 
of a list of 15 troubles with 2 to 16 causes, 
an average of 11. 

A list like this makes one realize how 
difficult it is to diagnose troubles with con 
ventional tabulations. Only when several 


symptoms are combined is the possible 


source of trouble narrowed down to a few, 
or one. This function is usually performed 
by the mind of an experienced man. 
Of course it can be performed-by a mech 
anism like the Diesel Trouble Spotter 
State College, Pa, P H Scnwerrzer 


Eprror’s note: The “Spotter” is a handy 
sliderule-like device and accompanying 
guide booklet that can be a big help when 
you have a sick engine on your hands. But 
Denning’s check chart has its place too 
as a quick review of typical troubles and 
their usual symptoms 


SELECTING PERSONNEL 


I am interested in securing information 
& 

relative to tests and testing for power 

plant personnel, as covered in the article by 


(Continued on page 226) 
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...lines and bylines 


ENGINEERING OFFICES, » 111, are bul 
one of the many interests of R K Gad 
Jr, director of the Office Planning Div, 
Shaw-Walker Co. Bob says nearly every 
one who works in an office regards him 
self as a layout expert. He considers 
this as fallacious as trying to assume 
the job of an electrical engineer be 
cause you use electricity, 

A planning consultant since 1946, 
Gad served as a specialist in marine 
operation and _ construction during 
World War IL. Before that he was af- K Gad Jr 
filiated with the Fairchild interests, both 
as secretary to Fairchild and as methods consultant on reorganization. 
Layout work in recent years includes remodeling the Bridgeport Brass 
Co home office, plans for the new Atlas Powder Co offices and prep- 
aration of the entire floor plans for the RCA office and lab project 
at Cherry Hill, N. J. 

Bob’s hobbies include ocean sailing, polo and fox hunting. He has 
designed a number of offshore motor sailers. A member of the Cater 
pillar Club, he also has belonged to various yacht clubs. 


OUTSTANDING PERFORMANCE key 
notes the career of Max W Benjamin, 
president, Boddy, Benjamin and Wood 
house, Inc. They served as consultants 
to Motor Products Corp job that copped 
a Power Modernization Citation, p 98 
A 1926 ME graduate of University of 
Michigan, he is a member of ASME 
NSPE, Engrg Society of Detroit, Tau 
Beta Pi. Previous experience includes 
work as head of the steam power dept 
of a consulting firm, steam power engi 
neer for a utility, thermo instructor, 
maintenance foreman and mechanical 
engineer for a pump manufacturer, In 
a consulting capacity, Benjamin has a 
long list of projects to his credit. 
Special power-plant work covers heat-balance studies, electrical 


M W Benjamin 


interconnection surveys, waste-fuel use, special piping design, and 
Chairman ASME Power Test Code Committee No. 4 on steam gen- 
erators. He is the author of a number of technical articles 


TURBINE PUMPS, » 120, have been FE I 
Abramson’s work the past 26 years 
4 Purdue ME graduate, he spent six 
years as test engineer on truck frames 
and bolsters. In 1929, he joined Westco 
Pump Corp as turbine-pump develop 
ment engineer. Many of their units 
heing used today saw their first light 
under his guidance. 

In 1937, American-Marsh Pumps, Ine, 
asked him to develop a line of turbine 
pumps. From 1938 to 1942, Abramson 
designed and developed turbine pumps 
for Dayton-Down Co. Next he spent 


E L Abramson 


two years with Sta-Rite, Inc, doing the same work. While there he 
developed a line of turbine pumps for Worthington Corp. After five 
years with Roy E Roth Co, Abramson joined Aurora Pump Co, Hob- 
bies include (via television) football, baseball, basketball and boxing. 





11 BaW Boilers | 
help OVEC supply 


s . Fs 
Clifty Creek Plant near Madison, Indiana, is scheduled for completion 
by the Spring of 1956. Unit No. 1 began delivering power in late Jan- 
vary 1955. The Clifty Creek Plant will be owned, operated and 
maintained by IKEC. Its six units will have a total capacity of 
1,200,000 kw——20 per cent larger than the Kyger Creek Plant. Ameri- 
con Gas and Electric Service Corp. is the plant design engineer. 


Once again America’s private electric companies have 
demonstrated their resourcefulness. By combining 
their knowledge, skills and resources, 15 prominent 
utilities have accomplished a job of tremendous pro- 
portions quickly and efficiently—a job which would 
have been too big for any one company to handle. 


By next year, two new power plants—now under con- 
struction as a result of cooperative planning by the 
15 companies comprising Ohio Valley Electric Corp. 
and its subsidiary, Indiana-Kentucky Electric Corp.} 
—will be ready to supply more than the 15-billion 
kilowatt-hours of energy annually required for the 
process of uranium diffusion at the new Portsmouth 
Area Project. This huge block of power is greater 
than that used by New York City and is almost half 
sit aiesein He as much electricity as is produced in all of France. 


electricity required 


wey espe a A number of factors relating to fuel, transportation 

ificant single and transmission were responsible for the choice of 

seivie witty inewery sites—both on the Ohio River—for the two power 
plants needed to meet this great demand. Now par- 
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Kyger Creek Plant—to be owned, operated and maintained by OVEC—will have 
five units with a total capacity of 1,000,000 kw. Unit No, | began delivering power 
in late January 1955, a full month ahead of schedule. The last unit is scheduled 
for completion by early 1956. Sargent & Lundy of Chicago is the design engineer. 


tially completed, Kyger Creek and Clifty Creek 
plants will eventually have a combined capacity of 
2,200,000 kw, and while Clifty Creek will be larger, 


the two plants will be similar. 


Kyger Creck’s five B&W Open-Pass Boilers will each 
produce 1,330,000 Ib of steam per hr at 2000 psi and 
1050 F, with reheat to 1050 F, and six B&W Boilers 
of the same type and size will furnish steam for kilo- 
watts at Clifty Creek. The utilization of high tem- 
peratures, high pressures and reheat at both plants 
will place them among the most efficient and eco- 
nomical in operation. Together with a comparatively 
low fuel cost, this high efficiency rate will hold down 
the ultimate cost of the power produced there. 


The choice of B&W Boilers and allied equipment 
for a project of this importance is an expression of 
confidence in B&W’s contributions to efficient steam 
generation through intensive research and develop- 
ment covering nearly a century. We will be glad to 
discuss your boiler needs at your convenience. 
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'Appolachian Electric Power Company® * The Cincinnati Gas & 
Electric Company * Columbus and Southern Ohio Electric Com- 
pany * The Dayton Power and Light Company * Indi & Michigan 
Electric Company® * Konteshy Utilities Company * Lovisville Gas 
and Electric Company hela Power C y** * Ohio 
Edison Company * The Ohio Power Company* * Ponnsyivenie 
Power Company*** * The Potomac Edison Company** * Southern 
Indiana Gas and Electric Company * The Toledo Edison Company * 
West Penn Power Company** 











*Subsidiory of Americon Gas and Electric Co 
*Subsidiory of The West Penn Electric Co 
*Subsidiory of Ohio Edison Co 








The Babcock & Wilcox Company, Boiler Division, 
New York 17, N. Y. 


161 East 42nd Street, 








BABCO 
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DIAMOND 
“MULTI-PORT” 
Bi-Color Gauge 


ene 
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ee si ” 
FLANGES ELIMINATE MULTI-PORT 
SMALL END STEMS Advantages: 
ROUND AND STUFFING BOXES (]) “Bi-Color” principle shows steam 
INDIVIDUAL red and water green 


PIECES OF MICA RETURN BEND 
AND GLASS PROVIDES GREATER 


FLEXIBILITY 


“Hi-Lite” Illuminator for improved 
FOR EXPANSION (3) Visibility 


(2) Small round ports instead of long 
glass strips 


(4) Simplified high-pressure construction 
PORT PARTS 
REPLACED WITHOUT 
id tee sl. lemmer Vile) 3 
FROM BROILER 


. y 
ce 
>s 


ayer eat 


(5) Maximum thermal stability for 
rapid starting 


2 


pV, 


(6) Easy, inexpensive maintenance . . . 


‘vs in place 
W Ay (7) Direct reading . . . basic reference 
y. s. gauge 


— 


7X 


ae 


HI-LITE STEAM SHOWS RED 


ILLUMINATOR 


V4: 





_s > “a 


The “Multi-Port” gauge has been de- 
veloped over a four-year period and 
has been in continuous successful high 
pressure operation for more than 18 
months in several leading central station 
plants. For additional informa- 
tion, write for new Bulletin 1174 
. use the coupon below. 
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Yt WELDED CONSTRUCTION 
ASSURES 
PERMANENT TIGHTNESS 
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no 
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DIAMOND POWER SPECIALTY CORP. 
LANCASTER, OHIO 


Bulletin No. 1174 explaining the edvervages of limi MAO) a7¢7V Oa aaa) 1) 


the Diamond “MULTI-PORT” Bi-Color Gauge. LANCASTER, OHIO 


NAME sensgeenmapemnapsanaptianpemenasmas ~ f 





7 
i 
| 
! 


Diamonc 
Taalelite| Specialty Limited- Windsor 


COMPANY__ 





Ol ielate 


ADDRESS. 
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One of a Series 


| Reasons Why SINGLE 


DIAMOND BLOWERS 
| Assure MOTOR 
af LOWER COST DRIVE 





CLEANER BOILERS 





In a long retracting blower, a fool-proof and de- 
pendable means must be provided for propelling the A 
carriage and rotating the lance tube. In Model IK it A Single Motor 
is done with a SINGLE MOTOR working through a simple system 
of rugged gears. The operating mechanism is a model of simplicity (air or electric) 


and reliability . . . only one set of motor elements, one set of 
y J z Both Rotates and Propels 

control elements . . . one set of power supply facilities to operate 

and maintain. This drive produces a closely pitched helical clean- 

ing pattern which is most effective for all deposits and tube banks 


. . Without tube cutting. 


the Long Lance Tube 


Other features which users approve with enthusiasm are the 
mechanically operated valve with adjustable pressure control, and 
the positive gear drive. Ask for Bulletin 1080U. 


DIAMOND POWER SPECIALTY CORP. 
LANCASTER, OHIO 
Diamond Specialty Limited, Windsor, Ontario 








6776 
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MOTOR FACTS ON INDUSTRY'S 


MOST-PREFERRED "POWER PACKAGE 





Electrical System Fact: New fortified insula- 
tion includes exclusive Bondar, Bondite and 


Mylar* for greater protection against the tough 
est operating conditions. 


*Du Pont registered trade-mark 




















has stronger insulation than 
other motor on the market 


Meaning what? Simply that the new Westinghouse Life-Line® “A” 
motor with new fortified insulation can withstand heavier overloads and 
operate at higher temperatures than any other motor you can buy. 

Similar design advances in the mechanical and lubrication systems 
make Life-Line “A” industry’s most preferred motor. 

It takes the right combination of a// three systems—electrical, mechan- 
ical and lubrication—to build the best package of power on the market. 

Get all the facts by calling your Westinghouse sales engineer ... 
The Man With The Facts! )-21877 


you can BE SURE...i¢ 115 go 


Westinghouse Wy): 


Mechanical System Fact: New cast-iron housing on Lubrication System Fact: New “4-way sealed”, pre- 
both drip-proof and totally-enclosed types. Ventilation lubricated bearing eliminates completely the 3 main 
openings only in end brackets make the motor drip- causes of bearing failure: 1) contamination, 2) over 
proof whether mounted on floor, ceiling or wall. greasing, 3) wrong grease. 








Here is the New Bailey 


The New Balley Recorder provides continuous chart 
records of any four measured variables: 


% combustibles density flow pH ratio speed 
combustion Afferential liquid level position smoke density temperature 
conductivity draft % oxygen pressure specific gravity vacuum 
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Recorder for— 


eal Pneumatic and Electric 


ie — Transmission Systems 


| Ss is a panel-mounted recorder that offers new versatility 


never before available in a single instrument. Its unique interchangeable- 
unit design permits recording up to four measured variables, regardless of 
their nature or the location at which they are measured, 


a , : ‘ : : Plug-in type pneumatic receiver 
Individual plug-in type pneumatic or electronic receivers—and corresponding 


integrators —are interchangeable in the four identical frame-slots, permitting 
any combination of four pneumatic or electronic signal receivers, or any two 
receivers and their two integrators. 


For the first time you can record four telemetered measurements on a 
single 12-inch circular chart —with a minimum of first cost and installation 
expense, and a maximum of operating economy. Low cost multi-purpose 


components permit fast and easy adaptation to new or changed process cycles, 


Check These Outstanding Advantages 


Extreme Flexibility of Application is provided through the use of pre-cali- 
brated plug-in type units —pneumatic or electronic —to record any measur- 
able variables, in any combination. For example, you can “plug-in” pneu- 
matic receivers along with electronic receivers to record uptoa total of four 
variables on the same chart. Or your recorder casing can accommodate two 


integrators and their two corresponding recording receivers for rate of flow. 


Faster, Easier Servicing of instruments is possible because of the new, sealed 
ink sacs and capillary pens. Under normal conditions ink sacs need be 


replaced only once each year. There is no day-to-day inking of pens. 


Faster, Easier Ordering from Stock results from the unique standardized 
unit design. You can select any combination of recording receivers to fit 
your needs, by reference to simplified catalog specifications, and receive 
shipment without the delays ordinarily resulting from custom assembly. 
Complete interchangeability of plug-in type components simplifies stocking 
of spare units. G342 


Write for complete specifications—vuse handy coupon below Plug-in type electronic receiver 


ee ae 


Bailey Meter Company 

1036 Ivanhoe Rd., Cleveland 10, Ohic 
Please send me product specifications on 

the new Bailey Recorder, as follows: 

(_] With Pneumatic Receivers—Spec. P11-5 


O With Electronic and Pneumatic Receivers 
Spec. E12-5 


COMBU 

TEMPERAT UI Name 
PRE 

GAS ANAI 


Title 
Compan ’ 


Street and Number 


} 


City lone a 


ne 
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Reduce your steam costs. Get more efficient and safer boiler operation. 
Use one or more of these four Copes-Vulcan aids to offset rising costs 
of fuel, labor and maintenance. C « V + T offers a new approach 
to boiler control—with undivided responsibility from analysis to in- 
stallation—and service wherever needed for the life of the installation. 
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4 aids to lower steam costs 


COPES-VULCAN DIVISION 


CONTINENTAL FOUNDRY & MACHINE COMPANY 
ERIE 4, PENNSYLVANIA 
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Three Elliott 2500-hp, 3600-rpm induction 
motors driving boiler-feed pumps. motor and protected by Elliott Twin strainer. Elliott C-W motors driving pumps. 





















Elliott — playing a vital part in today’s power 


New Martins Creek Station 
features outdoor cons tion, 








low capacity factor 





and quick start-up 





This new Pennsylvania Power and Light Company Station in 
eastern Pennsylvania is a model for modern power genera- 
tion, Its economical outdoor design requires only the 
principal operating areas to be enclosed, Moderate steam 
pressures and temperatures, small size condenser and 

the absence of reheat all are the result of the expected 

low capacity factor operation. In addition, the 

initial 132,500-kw unit is designed and instrumented 





so that it may be shut down at night or over 
weekends, yet started up again quickly. 


Elliott equipment including large deaerating feed- 
water heaters, evaporator preheaters, strainers, and the 
electric motors, 14/2 to 2500 hp, which drive 

important station auxiliaries, plays a vital part in 





the efficient operation of the station. 


For descriptive literature on up-to-date, 
cost-saving steam and electric equipment, 
write Elliott Company, Jeannette, Pa, J 


ELLIOTT 


STEAM TURBINES © MOTORS © GENERATORS © 





Chlorine booster pump, driven by Elliott Elliott raw water strainer and two 
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expansion... 
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ZN | 


4S = NWI 


: : > r 
A close-up of the Elliott 1,400,000-lb-per-hr deaerating feed- 
water heater, serving the first unit. 














Unit No. 1 of the new Martins 
Creek Steam Electric Station is 
operating, with duplicate unit 
under construction. 








Two Elliott 500-hp, 440-rpm vertical weather-protected motors 
driving circulating water pumps during snowstorms. 


The snow doesn't bother this Elliott 700-hp, 1200-rpm, weather- 
protected motor driving forced-draft fan. 












Elliott 350-hp, 1200-rpm vertical Two Elliott 1250-hp, 900-rpm, weather- Two of the four Elliott 600-hp, 360-rpm 
motors drive condenser hotwell pumps. protected motors driving induced-draft fans. motors which drive pulverizer mills, 
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FARROWTEST® is Republic's exclusive method of checking ELECTRUNITE Because ELECTRUNITE Boiler Tubes are uniformly ductile, spring-back can 


Boiler Tubes for irregularities in the metal and the weld. By catching these be accurately calculated before the bending operation. Bends are smooth, 
defects before the tubing is shipped, it can effect savings for users of both accurate. This is part of the new 100,000 Ibs. /hr.—750 PSI—750 F. Steam 
boiler and heot exchanger tubing. Typical applications where this testing Generating Unit installation at Kellogg Co., Battle Creek, Mich. Designed, 
pays off are: industrial and utility boilers. built and installed by Riley Stoker Corp., Worcester, Mass. 


— 
& 





Like Kellogg Co., 
be sure you get 

REPUBLIC 41 
Electrunite Boiler Tubes $F H+ 


When your blueprints are ready, follow the example of The Kellogg . 
Company: see that Republic ELECTRUNITE Boiler Tubes are specified. 














: , 
: F 
one ‘ . ; f 
Then you'll be sure you get the power you're buying. = 

Sp 
These dependable electric resistance-welded boiler tubes give uniform 
heat transfer all around the tube from end to end, because wall thickness Power plant equipment operating at high pressure 
is uniform. Smooth bending and roller expanding are possible because creates special window problems, Because of rapid 
ductility is uniform. Installation is easier and often less expensive. air consumption, pressure variations occur, Windows 


must open and close rapidly to compensate. That's 
why this station is now equipped with Truscon Dono- 
van Windows. Ventilators open and close rapidly and 
simultaneously. Air pressure is more precisely con- 
trolled. Maintenance has been substantially reduced. 


These are only some of the reasons why more and more consulting engi- 
neers are specifying these quality-controlled boiler tubes. Not only for 
new plants, but also for old ones being modernized. 


It’s a question of economics. And over the long haul, Republic ELECTRU.- 
NITE Boiler Tubes are a good investment. Before you decide on your 
specifications, get all the facts about Republic ELECTRUNITE Boiler 
Tubes. They’re the original Electric Welded Boiler Tubes. Write for 
literature. Or call your nearest Republic district sales office. 


REPUBLIC STEEL CORPORATION 
3144 East 45th Street, Cleveland 27, Ohio 


REPUBLIC STEEL 
Worldli Wile Range off 
Slnalard, Stools avi, Stl, Prodi 


Please send me more details on 
[) Truscon Donovan Windows () ELECTRUNITE® Boiler Tubes 
C) ELECTRUNITE Pressure Tubes C) FARROWTEST® 


Company 
Address 


el ae State 








K 1604 


i 
! 
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AUTOMATIC 
COAL WEIGHING 











ee 


. 





View Courtesy of the Armstrong Cork Company 


That's because, in most plants, it's a completely 

automatic manufacturing operation, converting 
This Is How fuel and air into available heat and condensate 
a Factory Man and make-up water into steam for processes 
Might Look ata PowerPlant and turbine generators. Instruments and controls 

make it possible to achieve the full efficiency 


that has been built into the modern power plant. 


| REPUBLIC FLOW METERS CO. 
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About Automatic Factories? 





. Power “Factories” Have Been Operated 
Automatically for Years! 


4 say it’s coming — automatic production of 
automobiles, appliances and the thousands of other things 
we need and use. It's a startling thought, this idea of 
factories that will need only human supervision and 
maintenance and nothing more. 


Yet, when you look at your own power plant, the idea 
doesn’t seem so new after all. For power plants are 
actually factories. They produce products — steam and 
electricity — that are distributed, sold and used by 
millions daily. 


PIONEERS OF AUTOMATIC FACTORIES 


It is the power industry that has actually pioneered 
automatic factories. Almost 30 years ago the first power 
plant was operated entirely by automatic controls. Con- 
trol principles learned from this and thousands of sub- 
sequent installations are guiding today’s designers of 
the factories of tomorrow. 


The Smoot Engineering Corporation, which made this 
first control installation, was acquired by Republic Flow 
Meters Co. some 20 years ago. Since then, Republic has 
carried on the Smoot leadership in the automatic oper- 
ation of power plants, manufacturing a complete line of 
instruments and controls for this purpose. For example, 
a recent Republic development, the Electronic Tele- 
master, has made possible the control of large boilers 
where components are so distant that transmission lags 
in ordinary control systems would prohibit automatic 
operation 


With this wealth of past experience and an active devel- 
opment program to guide them, Republic engineers are 
able to give you the latest features in control systems to 
best meet your present and future needs. 


REPUBLIC Automatic COMBUSTION CONTROLS 


* For all types and sizes of boilers 
* For all arrangements of draft 

* For all types of fuel firing 

* For all load conditions 


2240 Diversey Parkway 
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SHERMAN CREEK STATION 








months, the superior performance of boilers 
‘with these controls was so conclusively or 


rs engh liar, ‘os 
wlan short time before automatic 
boiler controls were installed in scores oe 


as 
aes | 
‘ at ae 1 Sate 
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Chicago 47, Illinois 
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American 
Blower 


Reports on progress 
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CP&L’s new plant at Wilmington 
N.C., has been named the Louis } 
Sutton Steam Electric Generating 
Plant in honor of the company’s 
president. The first mammoth boiler 
of this outdoor-type unit towers 17 
stories high, and produces steam up 
to 1,000° F with 1,600 Ibs. pressure 
per sq. in. CPXL’s system includes 


three other large fuel-burning 
plants, plus three large hydroelectric 
plants 


For new #1 unit of Louis V. Sutton 
Plant, CPXL installed these two Ameri 
can Blower Sirocco Induced Draft Fans 
Fach is rated @ 225.000 cim @ BH 
rpm @ 291° F @ 16” sp. If your plans 
call for mechanical draft equipment, 
flv ash precipitators heavy-duty steam 
coils or fluid drives for boiler feed 
pump and fan control contact your 


American Blower Branch Office, today 





Serving home and industry: AMERICAN-STANDARD + AMERICAN BLOWER + CHURCH SEATS & 
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Carolina Power & Light Co. 
ups capability to 922,000 kw 


with new outdoor unit 


Carolina Power & Light Company’s new steam plant reflects 


design progress, uses American Blower Draft Fans 


The new Louis V, Sutton Steam Electric Generating Plant at Wilmington, 
N.C., is the Carolina Power & Light Company's first plant of outdoor-type 
construction to be built entirely above ground, No. | unit, which went 
into operation July 1954, adds 105,000 kw to CP&L’s generating 
network, boosting total capability to 922.000 kw! 


Laid out for a maximum of six generating units, this new plant will 
be the largest in the company’s vast system . . . a system that serves over 
2,000,000 people in 30,000 square miles of the Carolinas. Its outdoor de 
sign saves on construction costs and time, and reflects CP&L’s many years 


of progress: continually expanding and increasing service to customers 


Along with cost-cutting outdoor construction, CP&L chose efficient and 
dependable equipment, including American Blower Forced and Induced 
Draft Fans. 


Across our nation, progressive, investor-owned utilities prefer American 

Blower equipment because it performs at peak efhciency, indoors or out, 

with minimum maintenance. They know you can rely on American 
' This is t Americ: ‘I - 
Blower’s Forced and Induced Draft Fans, Fly Ash Collectors, Gvrol Fluid is is one of two American Blower 
: ) Sirocco Forced Draft Fans installed on 
Drives for boiler feed pump and fan control, and Heavy-duty Steam Coils #1 unit at CP&L's Louis V. Sutton 


plant. It is rated @ 140,000 cim @ 


May we assist in your progressive program? Give your nearest American 585 rpm @ 100° F @ 144” sp, 


Blower Branch Offce a call, or write us direct. 


Mechanical Draft Fans for Collectors and precipitators Hea duty steam coils for Grol Fluid Drives for boiler 


induced and forced draft for dust and fly ash control high pressure duty feed pump and fan control 


AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN «+ CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 


Division of American Radiator & Standard Sanitary Corporation 
y if 


ee 
AMERICAN (@) BLOWER 
WALL TILE + DETROIT CONTROLS + KEWANEE BOILERS + ROSS EXCHANGERS + SUNBEAM AIR CONDITIONERS 
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Ingersoll-Rand does it again! 


New 110,000 sa. ft. condenser, serving 
at State Line Station of Chicago 


DEMONSTRATES SUPERIOR 





(4 new condenser at Chicago's State 


Line Station offers another example of 
the adaptability of Ingersoll-Rand con- 
denser design. It consists of two shells, 
installed parallel to the shaft of the low- 
pressure element of the cross-compound 
steam turbine generator. Each shell has 
55,000 sq. ft. condensing surface and 
forms a unified construction with the tur- 
bine’s side exhaust which it serves. This 
forward-looking design for Unit No. 3 
eliminates the problems which would 
have been encountered if vertical con- 


densers had been used in this design. 


Ingersoll-Rand surface condensers have 
long set the pace in central station prac- 
tice. Back in 1920, the basic principle of 


the I-R surface condenser was introduced 


as an entirely new concept in design. Ever 
since, an extensive program of research 
has been carried on to construct con- 
densers that give top performance in min- 
imum space—under any specified operat- 
ing conditions. This design for the State 
Line Station is typical of Ingersoll-Rand’s 


leadership in surface condenser progress. 


Ingersoll-Rand horizontal condensate 
pumps will be used—and three I-R 10- 
stage Class CHTA ‘“‘double-case’’ high- 
pressure boiler feed pumps will also serve 
Unit No. 3 at State Line. Ask to have an 
I-R specialist study your power plant 
equipment needs—and submit recom- 
mendations to meet your particular re- 


quirements. 


"Wholly owned subsidiary of Commonwealth Edison Company 





PUMPS” COMPRESSORS* GAS AND DIESEL ENGINES * AIR AND ELECTRIC TOOLS > 
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-191,000 kw Unit No. 3 


District Electric Generating Corporation* 


ADAPTABILITY OF I-R DESIGN 


Ingersoll-Rand 110,000 sq 
fc. twin-shell surface con- 

denser, to be installed in 

State Line Station, Chicago 

District Electric Generating 

NS co ATi Corporation, Sargent & 
Lundy, Consulting Engi- 


neers 
11 Broadway, New York 4, N. Y. 


4-126 


' VACUUM EQUIPMENT * ROCK DRILLS * TURBO-BLOWERS 
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@ Engineers tell us Yarway Remote 
Liquid Level Indicators are the most de- 
pendable boiler insurance they can have. 


Instant ... accurate... brilliant . . . con- 
tinuous readings of boiler water level are 
seen on the panel or wherever you wish in 
your plant. You know the readings are 
right because they are controlled by the 
boiler water itself . . . by the pressure dif- 
ferential between a constant head of water 
and the varying head in the boiler drum. Jn- 








dicating mechanism is never under pressure. 


Yarway Indicators may be equipped with 
a Yarway Control Unit that operates 
Remote Hi-Lo-Alarm signal lights or 
horns. For a 24-hour record of boiler water 
levels, use the Yarway Hi-Lo-Graph 
Recorder. 








On the boiler drum itself you'll want 
Yarway Water Gages .. . and these 
“bright as a star’’ gage readings can now 
be televised with a Yarway—rca Tele- 
vision chain. 











From drum to panel and at all remote loca- 
tions, Yarway equipment gives you the 
safest boiler protection you can buy... 
proved beyond doubt in thousands of 
power plants. 


Write for the specific bulletins you want. 
YARNALL-WARING COMPANY 


100 Mermaid Avenue, Philadelphia 18, Pa. 
BRANCH OFFICES IN PRINCIPAL CITIES 


} NEW! WIDER VISION! 


Clear, brilliant readings from any angle, are possible with 


the new “wide vision" face on the Yarway Remote Liquid 
Level Indicator, Pointer is always visible, even at extreme 
high and low water levels. 

The Yarway Indicater is manometric type with automatic 
temperature compensation, as approved for use under the 
ruling of A.S.M.E. Boiler Code Committee in Case #1155. 


Described in Yarway Bulletin WG-1824. 
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good boiler insurance!” 
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steam plant equipment 


BLow-Orr VALVES 
WATER COLUMNS AND GAGES 


STEAM TRAPS 
STRAINERS 
Liquip LEVEL INDICATORS Spray Nozz_es 
EXPANSION JOINTS 


DIGESTER VALVES 
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Ww 


dual circulation — 





provide high-purity steam 





w with high feedwater makeup 
with high silica content feedwater 
at pressures above 600 psi 


Cost-saving advantages of the exclusive FW 


dual circulation system now thoroughly proved 


by over 6 years of successful operation 


‘oe Duat CincuLation SteaAM GENERATOR was de- 
veloped by Foster Wheeler to provide a practical means 
of reducing carryover of silica and dissolved solids from 
100% makeup feedwater. At pressures over 600 psi, this 
carryover often causes costly turbine outages. With to- 
day's trend to higher pressures and temperatures, and 
larger sized units, carryover problems are sharply ac- 
centuated and the dual circulation principle offers still 
greater advantages. 

As shown in the diagram above, the Dual Circulation 
Steam Generator utilizes two separate heat-absorbing 
sections, each with its own independent natural circulat- 
ing system. The primary section, comprising principally 
the furnace walls, is blown down at a high rate, providing 
the feed to the secondary section. Steam from the second- 
ary system is returned to the primary, where it is con- 
densed in whole or in part by the incoming feedwater. 
Hence, virtually all of the steam delivered to the turbine 
is generated in the low-concentration primary section, 


a 





28 


thus sharply reducing silica carryover and total dis- 
solved solids. 

Predicted data on the first FW Dual Circulation Steam 
Generators have been fully confirmed by more than six 
years of operation with five 300,000 lb/hr, 1350 psi units 
having 100% makeup. Average silica carryover is only 
.004 ppm, compared to .08 ppm expected for a boiler of 
conventional circulation. Carryover of total dissolved 
solids is .007 ppm, compared to .56 ppm expected for a 
conventional unit. 

Additional benefits include reduction of tube damage 
due to low concentration in primary section; reduced 
final blowdown with substantial saving in blowdown heat 
recovery equipment; and reduced cost of the makeup 
treating plant. 

Wherever high purity steam is required, in central 
station or industrial service, FW Dual Circulation Steam 
Generators offer important savings in operating and 
maintenance cost. 


FOR COMPLETE INFORMATION on FW Dual Circulation Steam Generators, send for your free 
copy of 16-page Bulletin B-50-11. Foster Wheeler Corporation, 165 Broadway, New York 6, N. Y. 


FOSTER WHEELER 


POWER * APRIL 1955 





SECONDARY 
SECTION 
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Feedwater 








steam generators 


Steam Output 











Waterwall 
Tubes 
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PRIMARY SECTION 


» ™ 


Simplified flow diagram of typical 
-drum DOual Circulation § unit 
Blowdown from primary feeds 
continuously into secondary sec 
tion Final blowdown is from 
secondary drun 





KANSAS GAS AND ELECTRIC CO. 
recently instalied these two FW Dual Circulation units 
at the Murray Gill Steam Electric Station. One has a 
Capacity of 425,000 ib/hr and the other, 625,000 ib/hr 

both operating at 1350 psi, 955F. Consulting Engi- 
neers were Ebasco Services, inc 


A LARGE MID-WESTERN REFINER 
has installed five FW Dual Circulation Steam Generators, 
each unit designed for 300,000 ib/hr at 1350 psi, 900F, 
with 100% feedwater makeup. Photo shows upper drums 
of one of the five 3-drum units. Consulting Engineers 
were Stone and Webster Engineering Corp 
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Allis-Chalmers Multi-Steam Path 


Top Efficiency... 
Simplified Plant Layout 


Sst wHy: Allis-Chalmers multi-steam path 
condenser design makes all tubes completely 
effective by directing the steam to even the re- 
mote sections of the condenser, thereby producing 
a high vacuum. 

Steam, penetrating all parts of the condenser, 
keeps condensate temperature high and drives off 


Plant layout problems are simplified, too! Allis- 
Chalmers multi-steam path condensers can be 
built in round, oval or rectangular shape, in any 
type or size. 


GET INFORMATION: 24-page bulletin 19B7987 


tells the story about the unsurpassed design, un- 


dissolved oxygen. 

This combination of high vacuum, high con- 
densate temperature and good deaeration means 
high operating efficiency. 


matched manufacturing facilities and A-C experi- 
ence from building over 20 million square feet of 
condensers. Call your nearby A-C office for a copy, 
or write Allis-Chalmers, Milwaukee 1, Wisconsin. 





Coolest Section — Water enters at top, 


Air-cooling sections located in rela- making this the coolest section. Increased 





tively ineffective portion, thereby im- STEAM INLET temperature differential in this section 
proving overall heat transfer. | increases initial condensation and im- 
proves performance. 









AIR OFFTAKES CIRCULATING WATER 


INLET 


AIR OFFTAKES 























SECOND STEAM PATH 


FIRST STEAM PATH Warmest Section — Condensate raining 


down into hotwell passes over warmer 
tubes, which helps to eliminate subcool- 
ing and thereby aids deaeration. 


ALLIS- 
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CONDENSATE OUTLETS 














Cross section of Allis-Chalmers two- 
pass multi-steam path condenser illus- 
trates design features that make these 
condensers outstanding in the industry. 


A-4598 





30 
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Condensers Provide... 
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IE CITY IRON WORKS: S:- 2. 


TEAM GENERATORS + SUPERHEATERS + ECONOMIZERS + AIR PREHEATERS 
UNDERFEED AND SPREADER STOKERS + PULVERIZERS 


onat ciry 


sreo™ Generar, , 





sg Years ** 


ran A'S a eo) Se 0) mm designed by BREA CHEMICALS INC. 
rea 19 ee Ve ee comsiructed by C.F. BRAUN & CO. 





~ produce ammonia from air, water, 


n¢ air is washed clean of carbon 





dioxide with caustic, compressed, 
cna ~ dried, and liquified. The liquid air 
__.. is fractionated, and the overhead 
i nitrogen product is one of the basic 
é a asondeaed for ammonia synthesis. 

_ Water is added to three Erie City 
_ VC Steam Generators and becomes 
_ steam. Part of this steam reacts with 
natural gas in a reforming furnace. 
_ The effluent gas contains hydrogen, 
_ oxides of carbon, and methane, The 
flue gases from the furnace are used 
as a source of waste heat to operate 
two Erie City VL steam generators. 
The steam from these generators 


=. plant steam requirements 
at cost. 


Carbon dioxide is removed from 
the reformed gas by scrubbing with 
a liquid amine solution, recovered, 
and processed to form dry ice. The 
carbon monoxide and methane are 
removed by scrubbing with liquid 

. The overhead product 
from the nitrogen wash column is a 
mixture of hydrogen and nitrogen 
ready for the synthesis operation. 

Ammonia from the Brea process 

the foundation for servic- 
ng the farmer with aqua ammonia, 
aqua ammonium phosphate, and 
ammonium sulfate, and in the near 
future—ammonium nitrate. 











x 
——- eve een he 








© Air view of the Brea Chemicals Inc. Ammonia Plant at Brea, Col. 
: c - Tes 
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Less heat loss at joints 


with single-layer Unibestos’ Pipe Insulation 


Tests prove that Unibestos single-layer pipe 
insulation actually provides greater protection 
than other nonfibrous double-layer insulations 
which cost more to install. Unibestos is made 
of Amosite—the long-fibered African asbestos. 
These fibers interlock with one another to prevent 
heat loss at horizontal and longitudinal joints. 

While most insulating materials show a pro- 
nounced shrinkage at high temperatures, 
Unibestos has no measurable shrinkage at 
1200°F. It will not powder, pulp or wash off, 
even under heavy moisture conditions, and 
when dry, Unibestos resumes its original 
thermal and physical characteristics. 


EASY to install. . . easy to remove. 


Unibestos can be cut, mitered and handled 
easily. The fabrication of insulation for tees, 


valves, flange covers, etc., is a fast, low-cost 
operation, Because of its unusual strength and 
durability Unibestos can be removed and re- 
placed with little or no loss of material. 


STANDARD PRODUCTION SIZES 


Unibestos Pipe Insulation is regularly made in 
3-foot lengths for pipe sizes from 2" through 
24’, in standard thicknesses through 5”, 
Unibestos Block Insulation is made in 6”, 12”, 
18” or 36” widths and in thicknesses from 1” 


t 


through 3” in 42” increments. 


For complete information, write 
for descriptive Bulletin 1O9C 


UNION ASBESTOS & RUBBER COMPANY 


332 South Michigan Avenue « Chicago 4, illinois 

















: Carbon Steels OF rn 
Carbon-Molybdenum Steels i, 


BUTT WELDING FITTINGS 
Ya inch through 42 inches... 


90000 


FORGED CORROSION RESISTANT—LIGHT WEIGHT and A.S.A. FLANGES 
V2 inch through 24 inches... 


ea 


FORGED SCREWED OR SOCKET WELDING FITTINGS and UNIONS 
Va inch through 4 inches... 





Chromium-Molybdenum Steels 


Nickel Steels 





Chromium-Nickel Steels 


Chromium-Silicon-Molybdenum 





Wrought Iron 


Chromium Type Stainless 


Chromium-Nickel Stainless 


Molybdenum Type Stainless 


Wrought Aluminum 





Aluminum-Copper Alloys LARGE DIAMETER AND T.E.M.A.* LONG WELDING NECKS 
STANDARD FLANGES up to 20 feet 0.D. yp to 24 inches, 150 Ib. through 2500 Ib. 


"Tubular Exchanger Manufacturers Association 





























Aluminum-Manganese Alloys 


| i 
ge - iz Cp Deoxidized Copper 


BUTT WELDING FITTINGS 
Schedules 55S, 10S, 40S, 80S, and other Schedules and wall thickness. 


06089 


FORGED CORROSION RESISTANT—LIGHT WEIGHT and A.S.A. FLANGES 
150 Ib. through 2500 Ib. pressure ratings. 


i, 
les @ttivesss 


FORGED SCREWED OR SOCKET WELDING FITTINGS and UNIONS 
150 Ib. Corrosion Resistant and 2000 Ib. through 6000 Ib. ratings. 


Hastelloy 


Titanium 








Forging Brass 


Everdur Bronze 





Silicon Bronze 
F FITTIT 1 AN ORGEABLE WN RIAL 


art a : [ TIL AAC FE ; 
nce JU iE EQUIREMENT 


You get prompt, efficient service when you specify and order from 


Manganese Bronze 





the complete Ladish Controlled Quality line. Fittings in any forgeable 
materialin virtually every type, size, wall thickness or pressure rating 
... are produced to one uncompromising Controlled Quality standard 
. and identified with heat code symbols pioneered by Ladish as Wrought Nickel 
verification of metallurgical integrity resulting from exhaustive 


tests made in the Ladish metallurgical laboratories. 


For complete service on your fittings requirements, depend on the 


Ladish line and the services of your Authorized Ladish Distributor. 


& COMPLETE /( O”* sal ~ FITTINGS LINE 


Nickel-Copper Alloys 





CUDAHY, WISCONSIN 


MULWAUEEE SuBUES 








*“Tubuler Exchanger Manufacturers Association 











Here's still another... 
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Municipal Power Plant 
Owensboro, Ky. 
Consulting Engineers: Black & Veatch 








...new Municipal Power Plant 
using CLARAGE Fans! 


@ Serving the City of Owensboro, Kentucky, is SP; induced draft by a Clarage Type RT fan, 
this new addition to its power plant on the provided with shut-off type inlet dampers and 
Ohio River. an adjustable speed magnetic drive, which de- 


livers 180,000 CFM at 12.2” SP. 
Reported to be the largest and most efficient 


boiler installation in a municipal power plant east Power plant people know that Clarage mechanical 
of California, it like so many others across the draft equipment on the job means satisfaction 
nation is Clarage equipped. with the job. And this point has been PROVED in 


countless installations where Clarage fans have been 
Forced draft is furnished by a Clarage Type W, giving economical, uninterrupted service for 30 
Class IV fan delivering 108,000 CFM at 12.8” years and longer. CLARAGE FAN COMPANY, 


Kalamazoo, Michigan. 


You can Rely on 


CLARAGE 


making air your servant 


SALES ENGINEERING OFFICES IN ALL PRINCIPAL CITIES @ IN CANADA: Canada Fans, Lid., 4285 Richelieu St., Montreal 
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Allis-Chalmers Supplementary Treatment 


y Scale: 


aLLis- 


conditi 


Water 


7 SOFTENING PLANTS SELDOM RE- 
MOVE all scale-forming material. In 
fact, only one part per million of hardness 
in feedwater will amount to twenty pounds 
of scale or sludge after twenty million 
pounds of steam is generated. In even a 
short period, this build-up can cause seri- 
ous trouble. In addition, condensate is 
frequently contaminated. 

To solve this problem, Allis-Chalmers 
has developed its supplementary treat- 
ments, which are formulated specifically 
to the requirements of individual plants. 

You can find out about factors involved 


CHALMER? 


in designing the proper supplementary 
treatment in Allis-Chalmers Water Con- 
ditioning Informational Bulletin 52. It 
explains how Allis-Chalmers water condi- 
tioning engineers approach this problem. 
Get a copy from your nearby A-C office or 
write Allis-Chalmers, Milwaukee 1, Wis. 


A-AS9A 


ALLIS-CHALMER 


WATER CONDITIONING—CHEMICALS, EQUIPMENT, 
SERVICE—FOR OVER 25 YEARS 


APRIL 1955 














The New C-E La Mont 
Controlled Circulation Hot Water Boiler 


For those applications where high temperature water has in- 
herent advantages over steam—and there are many—the C-E 
Le Mont H T Boiler has numerous points of superiority. Among 
the more important of these are: 


1. Complete control over HT water movement in both system and 


, 


2. Lew pressure joss is inherent so no separate boiler pump is 
required. 


3. Pressurized operation with oil or gas means no induced draft 
fan—simple stack. 


4. Single-pass design has no baffies—low draft loss—cleaner boiler. 


5. More efficient heating surface can be arranged because of posi- 
tive, controlled circulation. 


6. Other features such as: steel enclosed setting—few headers, 
all accessible—any fuel, oil, gas or coal. 


Available in sizes ranging from 15 to 150-million BTU per 


hour, or more—for pressures to 300 psi and temperatures to 
about 425 F. 
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" MEET YOUR HEATING OR ~~. 
PROCESS NEEDS WITH 
ONE OF THESE C-E BOILERS | 


If you need steam—from 4,000 to 60,000 pounds per hour 

.. or high-temperature water for heating or process ap- 
plications . . . one of the three C-E Boilers shown here will 
fit your needs exactly. 


te 





RAee** 


Collectively they offer an exceptional diversity of 
choice, and a brief consideration of the features of each 
will help to “pin point” the design characteristics suited 
to your situation. 


Of course, if larger capacities are needed the Combus- 
tion line includes boilers of any capacity — for any pres- 
sure — for any fuel or method of firing. 


Please feel free to call upon us for further detailed < 
information. Catalogs of each of the units illustrated are 
x available upon request. 
& 





COMBUSTION ENGINEERING 


Combustion Engineering Building * 200 Madisen Avenue, New York 16, N. Y. 8-820 
BOILERS, FUEL BURNING AND RELATED EQUIPMENT; PULVERIZERS, AIR SEPARATORS AND FLASH ORYING SYSTEMS; PRESSURE VESSELS; AUTOMATIC WATER HEATERS, SOUL PIPE 
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The C-E Package Boiler, Type VP 


This completely shop-assembled boiler is available in fourteen 
sizes from 4,000 to 42,000 pounds of steam per hour . . . for design 
pressures up to 500 psi... up to 200 degrees of superheat available 
in sizes above 21,000 pounds capacity . . . for pressure firing of 
liquid or gaseous fuels. The VP Boiler has more water-cooled area 
per cubic foot of furnace volume than any other boiler of its size 
and type. The large lower drum—30-inch diameter—permits a 
simple, symmetrical tube arrangement . greater storage capacity 

. easy access for washing down or inspection. A centrifugal fan, 
which operates at low speed and is exceptionally quiet in opera 
tion, is standard equipment. The simple baffle arrangement results 
in low draft loss simple soot blowing ... no dead pockets 
high heat absorption. The VP is enclosed in a reinforced, gastight, 
welded steel casing, and shipped completely assembled with firing 
equipment, fittings and forced draft fan. For foundation, it needs 
only a simple concrete slab. 


The C-E Vertical-Unit Boiler, Type VU-10 


The VU-10 is available in nine sizes from 10,000 to 60,000 
pounds of steam per hour for design pressures up to 
475 psi up to 200 degrees of superheat available in 
20,000-60,000 Ib range . . . for solid, liquid, or gaseous 
fuels. This boiler is a completely standardized design 
adaptable to many conditions. Like the VP Boiler the 
VU-LO is particularly well suited to plants having small 
operating and maintenance forces. It is bottom-supported 
and needs no outside supporting steel. It performs effi- 
ciently over a wide range of output, and is easy to operate 
and to maintain. All parts are easily accessible for inspec- 
tion. The VU-10 is a complete unit—boiler, furnace set- 
ting, fuel-burning equipment, controls, forced draft, heat 
recovery equipment (if desired). Regardless of fuel or 
method of firing, the same general cross-sectional arrange- 
ment of drums, convection bank and furnace wall cooling 
is used, 
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LEADER IN WATER CONDITIONING AND RUST PREVENTION 


DEARBORN CHEMICAL COMPANY e MERCHANDISE MART PLAZA ¢ CHICAGO 54, ILL. 
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what’s wrong with H,0? 


Nothing...except that it’s so rarely found in its pure state. 
Even rain, nature’s closest approach to pure water, contains 
carbon dioxide and dissolved oxygen. So it is, in varying 
degrees, with every surface or underground water supply. All 
waters have certain corrosive impurities that must be cor- 
rected or neutralized before they can be economically used. 
There’s where we come in. 

Since 1887, Dearborn has worked with water to make water 
work better and more economically for you. That's why, today, 
industrial and commercial businesses of every size and type 


look to Dearborn for consultation and assistance in— 

* Internal or external feed water treatment 

* Steam purity control 

* Feeding, softening or de-ionizing equipment 

* Cooling water or process water treatment 

* Water reclamation 

* Treating industrial waste 
This broad experience of Dearborn’s is available to you. Your 
Dearborn Water Treatment Engineer will gladly explain the 
advantages of Dearborn Supervisory Service—a program in 


which you use only the amount of service you need, 


Why not investigate? There's no obligation. 


r--—-———=— MAIL THE COUPON! ———=—<—<—<—=— 


- Dept. PO 
Dearborn Chemical Company 


Merchandise Mart Plaza, Chicago 54, Illinois 


["] Please furnish more information on Dearborn Water Conditioning 


[_] Have a Dearborn Water Treatment Engineer call 
MOGs oc ccnccccisccescbaseddosvecourceseresees eusneaaset Title 
Company 


4 iddress 
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What you should know about 


PRESGURE REGULATING VawwES 
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Essential to boiler safety is a non-return valve, required 
to prevent flow of steom from the main header into a 
boiler which is temporarily below header pressure. 
Edward non-return valves are installed on an overwhelm- 
ing majority of the nation's principal power plant boilers 


BOILER CODE REQUIREMENTS 


When two or more boilers are connected to a common 
header, the steam connection from each boiler must be 
fitted with two stop valves, preferably consisting of on 
automatic non-return valve set next to the boiler and a 
second valve of the outside screw and yoke type 


The non-return valve must be rated 


At 100°, of the set pressure of the drum safety valve 
at the corresponding saturated steam temperature 


At 100%, of the minimum set pressure of the supe: 


heater safety valve at the super heated steam tem 
perature 
At 85°, of the lowest set pressure of the boiler drum 


safety valve at the expected temperature at the super 
heater outlet 





| i} 
qj tape 
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Reference P 302, 
Boilers, 1952 


P 303, Rules for Construction of Power 


INSTALLATION POINTERS 


Che non-return valve should be installed 


So that it can be readily manipulated by hand as a 
stop valve 


So that the disk piston is in a vertical plane. Avoid 

installations where the disk piston travels on an angle, 
thus providing the possibility of hang-ups and incom 
plete closure 


3 With an Equalizer, where operating conditions require 

wide variations in flow rates. The Equalizer, a piping 
connection between the high pressure area over the disk 
piston and the low pressure, high velocity outlet, causes 
the disk piston to be sucked up into the bonnet chamber, 
which gives it a firm support and provides vibrationless 
operation. The flow passages in the valve are left wide 
open for minimum pressure drop 
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4 On the boiler lead just after the superheater safety 4 Body contours which have been specifically designed 
valve. An Edward gate valve is recommended as the ind tested for minimum pressure drop 

second stop valve required by the boiler code which also 

stipulates that a drain must be installed between the two 

valves so that its discharge is visible while the operator 

is manipulating the valve 


5 Integrally cast mirror smooth guide ribs, which govern 
the path of the disk piston during its entire travel 

Stem guided disk pistons may cause faulty alignment 

during the last stages of travel, the most critical part 


6 Light weight disk piston of hourglass design for maxi 
S ELE Z Ti O N P O INTER S mum piston lift and low pressure drop 


Be sure your non-return valve has lor complete information on non-return valves write for 
1 copy of catalog 12-B to Department NR, Edward 
] A simple uncomplicated design— avoid gadgety con Valves, 1200 West 145th St., East Chicago, Indiana 
| structions and involved mechanisms which can cause 
trouble and fail in operation 


i 


One of a series providing condensed information on valve applications in 
steam power plants 


? A closing mechanism which insures drop tight closing 


at boiler test pressures. A great asset here is the 
Edward Impactor Handwheel which allows an operator wor e | Ves inc 
to apply 2.8 times the closing force of ordinary hand a ° 


wheels Subsidiary of ROCKWELL MANUFACTURING COMPANY 
Forged stainless steel piston rings. Insistence on forged 
rings will eliminate disassembling of valve to remove 1230 W. 145th STREET Another Product 


pieces of broken piston rings from the flow passages EAST CHICAGO, INDIANA @) 











MOTOR CONTROL FACTS ON 
INDUSTRY'S MOST COMPLETE LINE 








CONTROL COMPONENTS 





FACT: 


The only manual reduced voltage 
starter with air break contacts 
in all ratings 





The new Westinghouse Type MB autostarter with air break double 
contacts eliminates the costly “oil problems” of contamination, oil level 
checks, spilling and messy leaking. This combined with timed accelera- 
tion makes it industry's most advanced reduced voltage starter. 

Such product design advances are just part of the total advantages 
you gain with Westinghouse motor control. Whatever your control problem 
—from the simplest control component to complete automation—it can 
be solved all from one source—one responsibility. 

For a// the facts on Westinghouse motor control, call your 
Westinghouse sales engineer... The Man With The Facts! J-21872 


you can BE SURE...1¢ 175) oe, 


Westinghouse @): 
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When you specify De Laval equipment for power house 
service, you can be sure of sound engineering design 
and quality manufacturing... from quiet, pulsation-free 
De Laval IMO pumps to high pressure De Laval barrel 
type boiler feed pumps. * De Laval equipment stays on 


the line for years ... requires a minimum of maintenance. 


BOILER FEED PUMPS 


Furnished in a variety of designs and sizes to meet any 


boiler feed service, 


BARREL TYPE 


for boiler pressures of 1,000 psi and above. Send for 
De Laval Bulletin 1506. 


MULTI-STAGE OPPELLER 
for feeding boilers operating at 250 to 1,000 psi. Send for 
De Laval Bulletin 1502. 


SINGLE AND TWO-STAGE 


for boiler pressures 250 psi and below. Send for De Laval 
Bulletin 1501. 


TURBINE GENERATORS 


Up to 11,500 kw. Available in automatic extraction de- 
signs. Send for De Laval Catalog 4200A. 


MECHANICAL DRIVE TURBINES 

For induced and forced draft fan drives, condensate, cir- 
culating and boiler feed pump drives. De Laval HCB 
Turbines handle pressures up to 300 psig and temperatures 
to 550F, back pressures to 25 psig, for hp to 100. De 
Laval CA Turbines are designed for pressures to 900 
psig and temperatures up to 900F, back pressures to 300 
psig, for hp to 2,500, Send for De Laval Bulletins 4202 
and 4206R. 


DE LAVAL IMO PUMPS 


For fuel oil burner supply and transfer as well as lube 
oil services. Available in capacities to 750 gpm, pressures 
to 1,000 psig. Send for De Laval Catalog LS. 


SINGLE STAGE, DOUBLE SUCTION 
CENTRIFUGAL PUMPS 


Used for condenser circulating and general services. These 
pumps are available in capacities from 50 to 75,000 gpm. 


Send for De Laval Bulletins 1002 and 1004. 
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3 Barrel Feed Pumps 
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PROCESS STEAM 





Single Stage, Double 
Suction Centrifugal Pumps 
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5) Multi-Stage Oppeller Pumps 


6) De Laval IMO Pumps 


Steam Turbine Com pany 


815 Nottingh 


am Way, Trenton 2, New Jersey 














Practical service training 
at Honeywell's school. . . 


makes your instrument 


men more valuable 


Your instrument maintenance men can 
get a real education in the most up-to- 
date methods for servicing instruments, 
at Honeywell’s Training School. Any 
organization which uses Honeywell in- 
struments can send maintenance per- 
sonnel to this school. Tuition costs you 
nothing, for this school is maintained as 
a “plus-value” service to Honeywell 
customers. 


Thousands of technicians have either 
started or augmented their instrument 
knowledge here. A variety of courses is 
available, to fit men for the particular 
kind of maintenance problems they may 
encounter in their specific jobs. The 
comprehensive course . . . one of the 
most complete and intensive offered 
anywhere . . . covers about thirteen 
weeks, Other courses cover five weeks 
and less, to offer condensed instruction 
of either a basic or “‘refresher’’ nature 
to men who can’t be spared for extended 
periods, 


There’s nothing academic about this 
school. The emphasis is placed on prac- 
tical knowledge. Theory through lec- 
tures and textbook study is liberally 
supplemented by laboratory sessions 
and actual bench work on all types of 
instruments and related equipment. 


One caution: classes have to be limited 
to assure thorough attention to all stu- 
dents, so make reservations in advance. 
Your local Honeywell office will be glad 
to make arrangements. Call today... 
it’s as near as your phone. 





scanning system 


checks hot spots 


The complete 
Honeywell line of 
instruments for 
power plant use 
is listed and 
described in 
Bulletin 90-2, 

“ Supervisory 
Instruments for 
Power 
Generation.” 
Write for your 
copy today. 
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132.5-megawatt unit instrumen- 
tation is located on this turbine 
board, Eleetronikk Scanner and 
Switch Unit (see arrows) round 
up data on 36 selected tempera- 
tures. Other Electronik instru- 
ments record temperatures of 
critical points in the generator, 
eevee feedwater and steam compo- 
: nents of the plant. 


turbine start-ups 


T THE Martins Creek station of Pennsylvania At the flip of a switch, the Scanner can be set to 
f\ Power & Light the problems of getting a big record all points whenever temperature. limits are 
generating unit on the line quickly and safely have exceeded to record all points continuously . . . to 
been considerably simplified by ElectroniK instru indicate only ... or to record only manually selected 
mentation. During start-up of the station’s 132.5 points. Available also in models for as many as 270 
megawatt unit, operators can watch critical tempera points, the Electronik Scanning System provides 
tures as a guide to maintaining safe operation accurate, flexible monitoring at a cost per point far 
and at the same time, they can bring the unit under lower than that available with conventional recording 
load in the shortest period instruments, It saves panel space, too for one 
A key instrument during start-up is the ElectroniK instrument does the work of several 
Scanner. Connected to 36 different thermocouples Your 


‘ local Honeywell sales engineer will be glad to 
spotted at vital locations in the turbine, this instru 


discuss how the versatile line of ElectroniK instru 


ment concentrates a lot of data useful to the operator. ments can be applied advantageously in your own 


It switches rapidly through all 36 points in succession 
indicating each temperature and identifying the 
points by means of coded signal lights. If any tem MINNEAPOLIS-HONEYWELL REGULATOR Co., Indus 
perature exceeds a pre-set limit, the instrument auto trial Division, Wayne and Windrim Avenues, Phila 
matically actuates an annunciator. delphia 44, Pa.—in Canada, Toronto 17, Ontario, 


plant. Call him today he’s as near as your phone. 


REFERENCE DATA: ” 
Write for Data Sheet Wo. 10.0-9, “ElectroniK one) 
Scanning System,” and for new Bulletin 9060 
S U A 
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Engineering representatives in the United States, Canada, 








Typical Milton Roy packaged system 
—comprising a chemical tank and 
two Controlled Volume Pumps. Sys- 
tems supplied with chemical solution 
tanks up to 500 gal. capacity .. . for 











any boiler pressure... 
out automatic control. 


with or with- 








Boiler feedwater 
treatment system. 





this flow-control approach 


cuts cost of boiler water treatment... 


boosts boiler and turbine 


ppeevces chemical costs, increased boiler and 
turbine life .. . result when treating 
chemicals are accurately metered in boiler water 
treating systems. 


This simple packaged system, for example, pro- 
vides an economical solution to the continuous 
treatment of boiler feed water. A simplex Con- 
trolled Volume Pump injects sodium sulfite 
directly into the reservoir of the deaerating 
heater, thereby removing residual oxygen and 
preventing pitting of economizers and boiler feed 
pumps. A duplex Controlled Volume Pump 
meters phosphate directly to the boiler drum of 
each of two boilers, thereby removing dissolved 


Mexico, Europe, Asia, South America, and Africa. 


life 


minerals and preventing scale formation in boiler 
tubes. 


Milton Roy engineers and fabricates complete 
packaged systems for the treatment of boiler 
feedwater, with all necessary piping, valves, and 
liquid level gauge. Agitators, dissolving baskets, 
instrumentation, and alarms can also be fur- 
nished, as desired. 


How can we serve you? 


Write for technical information. Or, send your 
problem to Milton Roy Company, Manufactur- 
ing Engineers, 1300 East Mermaid Lane, Phila- 
delphia 18, Pa. 
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CONTROLLED VOLUME PUMPS 


POWER 


APRII 


195° 


(ge. TURBINES FOR 


HIGH-SPEED COMPRESSORS 


=, — > 


f 


Oil FILM 4 OIL DAM IN UPPER BEARING HALF, located at pencil point, restricts oi! flow 
Le around shaft, building up @ pressure pad as shown at left. As turbine gains speed, 
oil pressure increases and forces shaft down into ample surfaces of lower bearing 


i 
BEARING LINER 


i. 


liner, above right, assuring stability at high speed 


Large nressure-pad bearings add years 
of life to G-E high-speed turbines 


To provide longer, more reliable service, all G-E high-speed 
turbines incorporate large pressure-pad bearings. The gen 
erous surfaces of the bearings assure low unit loading for 


ample lubrication and minimum wear during start-up 


As turbine speed increases, the viscous pump action of 
the shaft carries oil into the cavity, building up a pressure 
pad. This forces the shaft down into the lower bearing half, 
thus minimizing the possibility of vibration, with its detri 
mental effect on bearing and packing life. 


This is only one of many design features that make a 

G-E high-speed turbine your most reliable drive for compres 

sors and blowers. For more information contact your nearest 

G-E Apparatus Sales Office. General Electric Company, 

Schenectady 5, N. Y. In Canada, contact Canadian General 

TYPE DRV HIGH-SPEED MECHANICAL-DRIVE TURBINE Electric Company, Limited, Toronto. 141-1 


Progress /s Our Most /mportant Product 


: GENERAL @@ ELECTRIC 
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TO BROIL < 


BOILER ROOM! 


“BUFFALO” PACKAGE PROPELLER FANS 
are giving excellent results in removing excess heat from 
boiler rooms of large utility stations and industrial power 


plants 





efficiently “moving out” large volumes of hot 
air to make boiler rooms cool, pleasant places to work in. 
The large 96" Package Propeller Fan shown is typical of 
the unusual efficiencies in this popular “Buffalo” line. 
Moving 80,000 cfm at 4" static, it requires only a 15 
H.P. motor. These fans operate against as high as 1” pres- 
sure, and sizes range up to 144” (this 12-foot wheel 
delivering 250,000 cfm!). For the economical answer to 


boiler room cooling, write today for BULLETIN FM-1234. 





“BUFFALO” AXIAL FLOW FANS, too, 
are becoming increasingly popular 
with power plant operators because 
of their extremely high efficiency, 
light weight and suitability for duct 
mounting. If practical, heated air 
from the boiler room may be dis- 
tributed to other areas by duct. 
These fans have the “Limit-Load” 
horsepower characteristic they 
cannot be overloaded. At right is a 
i-fan “package” unit now effec- 
tively cooling a prominent power 
plant, WRITE FOR BULLETIN 
4533-C. In all “Buffalo” Fans, you 
get a built-in value known as the 
“Q” Factor*® — the product of 78 


years of air handling experience. 


*The “Q” Pactor the built-in 
Quality which provides trouble-free 





satisfaction and long life. 


“BUFFALO” ALSO BUILDS the Induced Draft, Forced Draft, Primary Air, Gas 
Recirculating and other Fans that are helping to produce economical power for 
many of the country's best-known installations. WRITE FOR BULLETIN 3750, 


BUFFALO FORGE COMPANY 


488 BROADWAY BUFFALO, N. Y. 
PUBLISHERS OF "PAN ENGINEERING” HANDBOOK 
Canadian Blower & Forge Co., Ltd., Kitchener, Ontario 
Sales Representatives in all Principal Cities 





VENTILATING AIR CLEANING AIR TEMPERING INDUCED DRAFT EXHAUSTING FORCED DRAFT COOLING HEATING PRESSURE BLOWING 
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Piratininga Steam Station houses two 100,000 kilowatt capability 


turbine generators, each with its own boiler, these being the 
largest generator units ever shipped to South America, 
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To meet the power needs of the growing Sao 
Paulo area in Brazil, Stone & Webster Engineer 
ing Corporation designed the new Piratininga 
Steam Station for Sao Paulo Light and Power 
Company, Limited, an operating subsidiary of 

the Canadian corporation, 
CHIEVEMENT IN BRAZIL... Beilin Traction, Light & 

Power Company, Limited. 
Construction for the first unit, now in operation, 
was completed in a record time of 26 months by 


Stone & Webster Construction Company. 


W All available materials were purchased in 
rite r i na t W 

our engine n, report and Brazil, and the field forces, totaling over 1800 at 
i } i i crv i« I i 4 i 





the peak of construction, were recruited locally. 


STONE & WEBSTER ENGINEERING CORPORATION 
A SUBSIDIARY of STONE & WEBSTER, INC. 


yn san Franci ) L \ cic Seattle Tor 
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SATISFACTION MULTIPLIED 
3x8x8x38x2x5 
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Service Conditions primarily determine the Bourdon Tubes of 8 different types of metals 
pressure gauge you specify for your installation to meet specific service requirements. 


The w , gauge ci cost time, trouble, and eas . 
The wrong gaug — oe Pressure Ranges from 30” vacuum or a few 


money. ounces through 100,000 psi. 

That's the big reason why Ashcroft Duragauges Rotary Geared Movements that include the 
make sure of your complete satisfaction by offer- famous “Nylon Movement” or all stainless 
ing a multiple choice in case designs and mate- steel. 


rials, Bourdon tube materials, ranges, movements, 


Dial Sizes from 4%” through 12”. 
and dial sizes. Briefly, you can select the right 


gauge for your requirements from: Most important, Ashcroft Duragauges provide 

that unbeatable combination of highest sustained 

Cases of 3 different materials in 8 service- accuracy and durability of any pressure gauge 
proved designs. built. 


TAKE ADVANTAGE of the counsel of your nearby Industrial Supply Distributor. 
You can count on him to help you select Ashcroft Duragauges that will serve bette: 
and longer, with minimum maintenance, no matter how severe the conditions 

of vibration, pulsation, corrosion and weather. 


in Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 





A product of MANNING, MAXWELL & MOORE, INC. stratrorD, CONNECTICUT 


MAKERS OF ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES, ‘AMERICAN-MICROSEN 
INDUSTRIAL ELECTRONIC INSTRUMENTS, Stratford, Conn. ‘HANCOCK’ VALVES, Wotertown, Mass. ‘CONSOLIDATED’ SAFETY 
RELIEF VALVES, Tulsa, Oklahoma. AIRCRAFT CONTROL PRODUCTS, Danbury & Stratford, Conn. and Inglewood, Calif 
SHAW.BOX" AND ‘LOAD LIFTER’ CRANES, ‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES, 
Muskegon, Mich 



















Boat Loaders and Unloaders 
Cyclone Thickeners 

Coal Handling Equipment 
Thorsten Coal Samplers 

Coal Storage Bridges 

Rotary Car Dumpers 
Bradford Breakers 
Reineveld Centrifugal Dryers 
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Ty a Heyl & Patterson 
RIE) contribution to 
Improved Efficiency 
in the Modern World 
of Power 


‘ 


1100 Ton Per Hour 
Capacity 

Coal Barge 

Unloaders 





THE PICTURE SHOWS... A New Coal Barge Un- 
loader at The Kyger Creek Power Plant of The Ohio 
Valley Electric Corporation. 


It was Designed, Built and Erected by Heyl & Patterson. It removes 
coal from river barges to a 200-Ton Capacity Receiving Hopper built 
integrally in the Unloader. The coal flows from the hopper by gravity 
to a 54” Belt Feeder, then to a 48” Belt Conveyor which delivers it 
to the Power Plant Bunkers. Every Sales Representative of the Hey! 
& Patterson Staff is an experienced engineer. Their services are avail- 
able to you without obligation. 


"Sig@eun +88 7" 


yl Paltcioon, Ine 
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28 years old... but there’s a lot of life 








“US.” Research perfects it 
“US.” Production builds it 
U.S. Industry depends on it 


in the old joint! 


Back in 1926, this 30” x 12” U.S. 
Expansion Joint was instalied in a 
Louisiana power plant. This rubber 
joint is still in fine working condition. 
Age has not impaired its efficiency. 
Three other U.S. Joints in this plant 
are the same age, are still performing 
well...and one of them has been used 
continuously in the valve end inlet 
header water circulation line in a very 
moist location. Our service engineers 
report it has many more years of fine 
service still ahead! 

In United States Rubber Company’s 


types to meet the majority of general 
industria! requirements on pressure or 
vacuum lines—insulating against vibra- 
tion, compensating for expansion or 
contraction. Joints can also be designed 
and built to meet your own specifica- 
tions. You can always rely on U.S 
Expansion Joints to lengthen the life 
of equipment, save many times their 
original cost. 

Get in touch with any of United 
States Rubber Company's 27 strategic- 
ally located District Sales Offices, each 
staffed with engineers to serve you, or 


Expansion Joint Line are standard write to address below. 


tree et ae es RUBBER COMPANY 
MECHANICAL GOODS DIVISION - ROCKEFELLER CENTER, NEW YORK 20, N. Y. 


Hose «+ Belting + Expansion Joints + Rubber-to-metal Products + Oil Field Specialties « Plastic Pipe and Fittings + Grinding Wheels + Packings + Tapes 
Molded and Extruded Rubber and Plastic Products + Protective Linings and Coatt * © ¢ Adhesives + Roll Coverings «+ Mats and Matting 


—_ Rukh 
e 
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Now for the first time, 


It’s the new Fast’s Coupling MODEL B—a 
lighter, smaller coupling with all the famous 
Fast’s features never before available at such 
a low cost! 

The new MODEL B fills the needs of 
manufacturers of fans, blowers, pumps and 
other light-to-medium drive units where 
coupling cost is as important as performance. 
Koppers engineers designed it to eliminate 
the cost barrier and offer Fast’s rugged de- 
sign and trouble-free performance for hun- 
dreds of new applications. 


¥ 


¢ 
)KOPPERS 
Sha. ae 


* 
~ id ntti 
METAL PRODUCTS DIVISION + KOPPERS COM- 
PANY, INC. + BALTIMORE, MD. This Koppers 
Division also supplies industry with American Ham 
mered Industrial Piston and Sealing Rings, Koppers 
Electrostatic Precipitators, Aeromaster Fans and Gos 
Apporatus Engineered Products Sold with Service 
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™ sue" FASTS Couple 


KOPPERS COMPANY, INC., Fast’s Coupling Dept., 224 Scott St., Baltimore 3, Md. 
Gentlemen: Please send me more detailed information on the new 
Fast’s Coupling MODEL B. 


Name.. 
Company 
Address. 
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a Fast’s Coupling for 


light and medium drives—at a new low cost! 


All steel, dust and moisture proof with 
metal-to-metal seal, Fast’'s MODEL B is avail- 
able for shaft sizes up to 2°”. Like all Fast’s 
Couplings, it’s sold with service... Koppers 
free engineering service that guarantees the 
right coupling for the job. 

The new Fast’s MODEL B Coupling may 
offer a profitable solution to your light or 
medium drive coupling problems. Find out 
how by writing for full details to: KOPPERS 
COMPANY, INC., Fast’s Coupling Dept., 224 
Scott St., Baltimore 3, Md. 








Capsule Case History: 





C ea = To Purchase or Generate 
yourself i the power needed for large plants is a 
\ ) } _ question requiring an answer based on 
ie N thorough examination of a wide range 
of facts. Kaiser Engineers recently 
completed such a comprehensive com 
parative study for a major steel mill 


as others 
see you... 


The KE team includes power special 
ists who are fully qualified to provide 
your firm with a complete analytical 
report covering the economic and en 





Many major firms 


, me. . gineering feasibility of your contem 
) ? > > _ 
have ¢ mploye d Kaiser plated power installation. 
Engineers to analyze their present The new KE power brochure ( No. 104) 


will soon be available. Your copy will 


problems and appraise future needs iso ipailied upon request. 


and prospects. Kaiser Engineers 
is particularly well qualified to provide 
this fact-finding service, for it 
has a wide diversity of talents to prepare 
engineering and economic feasibility 


reports, market and site location studies. 


o e 
ka : $e f e n g ! n e e Stor low operating costs 


DIVISION OF | HENRY J. KAISER COMPANY 








ENGINEERS CONTRACTORS 
® 


@ HOME OFFICE: KAISER BUILDING, OAKLAND 12, CALIFORNIA (CABLE: KAISENGS) NEW YORK, PITTSBURGH, WASHINGTON, D.C 
@ HENRY J. KAISER CONSTRUCTION CO. @ HENRY J. KAISER COMPANY (Canada) LTD., MONTREAL @ KAISER ENGINEERS INTERNATIONAL, INC 
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Maintenance of plant buildings and equipment 
make this light plant a showplace station of which 
Pierre residents are justly proud, 


STANDARD OIL COMPANY 


(Indiana) 


» 


j 


STANDARD 


i 
i] 


What Happens When 
STANDARD 
HD OIL 


Is Called In on a 
Ring Sticking Problem 


In 1946, after experiencing considerable 
trouble with ring sticking, Pierre, S. D., 
Municipal Light Plant management decided 
to test STANDARD HD oil in their 2,000 hp. 
diesel engine. Result: nine years later and 
after 31,840 hours of operation the original 
fill of SrANDARD HD oil is still in the diesel. 

Plant Superintendent Floyd Halbert says 
engine cleanliness is what he values most. 
“Cleanliness of the oil is outstanding,” he 
reports and says further, ‘There is almost no 
carbon, a minimum of cylinder wall wear and 
complete freedom from ring sticking. There 
has never been a bearing failure. Maintenance 
time for lubrication is zero.”’ 

A typical record for Sranparp HD oil? 
Yes. STranpAaRD HD is helping many other 
plants establish new performance records, 
while setting new levels of engine cleanliness 
for old engines, and keeping new engines clean 
from the date of initial fill. Result: more and 
more folks with industrial lubrication prob- 
lems like the one at Pierre, call for assistance 
from their Standard Oil lubrication specialist. 

Perhaps you would like to find out more 
about STANDARD HD. In the midwest, call 
your nearby Standard Oil lubrication special- 
ist. Or contact, Standard Oil Company, 910 
South Michigan Avenue, Chicago 80, Illinois, 
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SEE the Worthington Corpo- 
ration Exhibit in New York 


SIX WORTHINGTON HIGH-PRESSURE BOILER FEED PUMPS 
on the job at the Contra Costa Steam Plant of the 


POWER * 


Pacific Gas and Electric Company. Each pump delivers 
500,000 # per hour at a discharge pressure of 1,800 psig. 


What should you look for in a 
high-pressure’ boiler feed pump? 


We think we're qualified to answer that. Back in 
1923 we built our first high-pressure centrifugal 
boiler feed pump, and we've had a lot of experience 
making them since, 

Here are some of the features you should look 
for: 

All pressure joints should be metal-to-metal ring type 
joints, universally accepted as the proper construc- 
tion for high-pressure service. 

Inner assembly should be firmly anchored to the cas- 
ing barrel at the inboard end, but free to expand 
under temperature changes at the outboard end with- 
out destroying perfect centering of running joints 
and bearing support. 

Internal joints constructed so that hydraulic pressure 
acts to seal joints, rather than open them. Only in 


pumps of this design can the tightness of the inter- 
nal joints be hydraulically tested during the process 
of assembly. 
Pump casing made of forged steel, the same material 
that is selected for all high-pressure fittings and 
valves. 
Centerline support of casing should allow for tem- 
perature changes with minimum distortion. 
“Volute-passage” diffuser to eliminate narrow dif- 
fuser passages and a multitude of diffuser vanes. 
All of these, by the way, are standard on Worth- 
ington high-pressure boiler feed pumps. And our 
customers are pretty happy about it, too. 
Ask for our Bulletin W319B-1C. Write Worthing- 
ton Corporation, Centrifugal Pump Division, 
Harrison, New Jersey. *Over 1300 psi. 3.12 
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City. A lively, informative 
display of product develop- 
ments | industry, business 
and the home. Park Avenue 
and 41st Street. 


WORTHINGTON 4 


Ras Rite —-s 





Bits ¥,. 9)... Roe 
The World’s Broadest Line Assures You the Right Centrifugal Pump for Every Job 


Boiler Feed 
Normal Service 


Hotwell, Condensate, 
Chilled Water 


Water Works, Circulation, 
Drainage, General 


Boiler Feed 
High Pressure Service 
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New Prudential 
: Building to 
burn coal the 


¢ 


modern way 


Ultra-modern in all respects, the new 41- 
story building of the Prudential Insurance 
Company of America in Chicago incor- 
porates the latest developments in design, 
fixtures and construction. This beautiful 
structure will be completely air-condi- 
tioned and will offer its occupants all 
possible conveniences. 





Among those conveniences will be 
Prudential’s heating system, as up-to-date 
as the building itself. This most modern 
building in the country will burn coa/. 
Cleanly. Efficiently. And its completely 
automatic coal handling and burning in- 
stallation will provide sure, even heat 
economically under all conditions. 




















Investigate Your Fuel Costs 


If you're planning to modernize your 
plant or build a new one—or if you are 
just interested in cutting fuel costs—find 
out how coal, burned the modern way, 
compares to other fuels. Why not talk to a 
consulting engineer or your nearest coal 
’ distributor. Their advice may save you 
thousands of dollars each year. 











facts you should know about coal 


Up-to-date coal burning equipment can give 
you 10% to 40% more steam per dollar. 


Automatic coal and ash handling systems 
result in a virtually labor-free plant. 





Coal is the safest fuel to store and use. No dust 
or smoke problems when coal is burned with 
modern equipment. 


In most industrial areas, bituminous coal is the 
lowest-cost fuel available. 





Between America’s vast coal reserves and 








mechanized coal production methods, you can 
count on coal being plentiful and its price 
remaining stable. 

















For further information or additional 





case histories showing how other plants 
have saved money burning coal, write to 
- the address below. 


NATIONAL COAL ASSOCIATION . be) 


Southern Building, W ashington ee te “" = . Naess & Murphy — Architects and Engineers 
, George A. Fuller Co. General Contractor 
H. P. Reger & Co. Heating Contractor 
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CELITE FILTRATION removes harmful impurities 
and purifies water for re-use 


c ' us 
in paper plents “White” water used in 
paper formation is purified for re-use by 
Celite Filtration. The Celite method can 
also provide clean pure process water in 
many other industrial uses—for boiler 
make-up, heat exchangers, circulating 
water for towers, etc 


SE oo] 
y | Wied Sa 2 . 
: if en Stix 





in off wells—output is boosted by re- 
pressurizing wells with water to force out 
accumulated oil, Celite Filtration purifies 
water to the extreme degree required 
removes the minute suspended impurities 
which would otherwise clog the micro- 
scopic pores of sandstone, 
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Crire* FILTRATION can reduce your 
process water costs materially—and it 
can greatly aid your community's water 
conservation and anti-pollution 
programs. 


If your plant now discharges in- 
dustrial water as waste, Celite Filtration 
enables you to purify this water for 
re-use—at relatively low cost. Celite re- 
moves all types of suspended solids. 
When required, it even filters out fine 
matter such as amoebae and algae, 
many of which cannot be removed by 
other methods. Thus by recycling 
process water you Can save on water 
costs... and save your community's 
water, 


At such times as you still find it 
necessary to discharge process water, 
Celite Filtration is an important anti- 
polution measure. It helps make water 


Johns-Manville CELITE 


safe and harmless... thereby protecting 
your community's recreational areas, 


fish and wildlife. 


Food processors, beverage manu- 
facturers, swimming pool operators 
and many industrial users of process 
water depend on Celite Filtration. 

It will pay you to investigate the 
unique advantages of Celite for your 
particular application. Celite itself is 
carefully processed from the purest de- 
posits of diatomaceous earth. It comes 
in nine standard grades, and you are 
always assured of utmost uniformity of 
product. To have a Celite engineer study 
your problem and offer recommen- 
dations, simply write Johns-Manville, 
Box 60, New York 16, 
New York. In Canada, 
199 Bay Street, Toronto 1, 
Ontario. ¢1.M. Reg. U.S. Pat. of 





FILTER 
AIDS 
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Capacity 








FROM YOUR 
PRESENT GENERATORS 


The Regulex voltage regulator increases generator capacity by 
increasing safe operating limits . . . delivering maximum produc- 
tivity from existing as well as new machines. 


How it Works 


Automatic minimum excitation provided by Regulex control per- 
mits generator operation close to the stability limit . much 
closer than manual operation permits. Exceptional sensitivity and 
the rapid response of the Regulex regulator and associated equip- 
ment establish and maintain a safe ratio between generator load 
and field current. As a result, operating limits are broadened at 
any power factor loading... proper reactive kva division is as- 
sured ... kilowatt output is increased. 


In power plant application, the Regulex voltage regulator may 
be used with alternators or synchronous condensers, No multiple 
special fields are required in the exciter. Get all the facts. See your 
A-C representative or write Allis-Chalmers, Milwaukee 1, Wis 


Regulex is an Allis Chalmers trademark 


ie) r\e)- 


REGULATORS 


The Regulex regulator consists of 
two parts: (1) a motor-generator 
set... (2) a cubicle containing static 
regulator elements. 


















Magnetic Amplifiers 


These components supplement the 
Regulex rotating amplifier in most 
applications. The magnetic amplifier 
is used primarily where reversible 
output from the amplifier is not re- 
quired, Special exciter design is 
eliminated in such applications. 


A 4564 





ALLIS-CHALMERS 
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YOU GET 


BIG 


COMPRESSOR 








ADVANTAGES... 





..in this SMALL HEAVY DUTY JOY WG-9 


The Joy WG-9 was designed to give a moderate (up to 881 CFM) but continuous air supply. 
It is suited for use both as a main air supply for smaller requirements, and as an auxiliary, 
or decentralized, air source in larger plants. 

Heavy duty service is assured through these many “big compressor” advantages, including 
exclusive features not found in any other units available for comparable service: 


@ Water cooled for continuous operation, greatest e Patented “Dual Cushion” valves for efficient, 
efficiency. lasting life and quiet action. 

e Exclusive . . . replaceable-on-the-job cylinder e Full force-feed lubrication to all working parts. 
liners for easy maintenance. : 

© Heavy duty, ball-type main bearings which need . Rugged construction throughout for long life, 
no adjustment. low maintenance. 

@ Exclusive. . . field-replaceable crosshead guide e Single-stage, double-acting .. . vertical design 
of special alloy, honed to mirror finish. for greater economy of floor space. 


Joy WG-9 Heavy Duty Compressors are available in fifteen different 
capacities and with a wide range of pressures from 30 lbs. up. Write 
for bulletins on standard, booster or oil-free models, to Joy Manu- 
facturing Company, Oliver Building, Pittsburgh 22, Pa. In Canada: Joy 
Manufacturing Company (Canada) Limited, Galt, Ontario 


ra Consult 0. Joy Euginoor 


%. | | Gil |@\0 @ 
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This man won't be back... 


The specifications read: PERMANENT GROUNDING. They used CADWELD Electrical 
Connections knowing that they are permanent, cannot loosen or corrode and have a 


greater current carrying capacity than the cable itself. 


No maintenance is ever required on a CADWELD Electrical Connection. 


CADWELD 


Erico Products, inc. 


2070 E. Gist Piace : Cleveland 3, Ohio 
IN CANADA: ERICO INCORPORATED, 9671 Oundas St, West, Torente &, Ontarie 


ERS. 3 














custom made 
to your 
feel Total Taller lm tale, 
metaliiurgical 
Tet Seti itet til-yat 
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MESTA 








Chrome Molybdenum Alloy Steel Tees forged, machined, rigidly 
inspected and tested to comply with customer and code speci- 
fications. Mesta Forged Fittings and Pipe provide confident 
service in High Pressure and High Temperature Piping Systems. 


MESTA FACILITIES 


for Forged Stick Piping 


Electric Steel and Open Hearth Furnaces 
Forging Presses © Heavy Duty Machine Tools 
Chemical ® Metallurgical © Physical Laboratories 
‘ Complete Testing Equipment 





. HEAVY DUTY TOOLS 


MACHINE COMPANY 


PITTSBURGH, PENNSYLVANIA 





Serving home and industry 


Ross Exchangers share limelight 
in spectacular performance of 
25 Union Pacific Gas Turbine Locomotives 


Pulling a heavy freight in the Wasatch 
Mountains of Utah, the Gas Turbine 
Locomotive above is one of 25 which 
are making history for the Union Pacific 
Railroad. Each is equipped with Ross 
Lube Oil Coolers, Fuel Oil Heaters and 
Atomizing Air Coolers! 

The problems and handicaps of the 
Union Pacific route are known to many 

rugged terrain, high altitudes, dry air, 
terrific winds, bitter cold, heavy blizzards 
and contrastingly high summer temper- 
atures. Such a range of severe conditions 


demands the most rugged and dependable 
kind of equipment, naturally. The fact that 
Ross Exchangers are on the entire fleet 
of 25 locomotives speaks for itself. Again, 
it confirms a singular kind of confidence 
that has been long felt throughout indus 
try: Ross Exchangers make other products 
better and, therefore, better products are 
equipped with Ross Exchangers. 
KEWANEE-ROsS (CORPORATION 


1415 WEST AVENUE . BUFFALO 13, N. Y 


in Canada: Kewanee-Ross of Canada Limited, Toronto 5, Ont 


EXCHANGERS 
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AMERICAN STANDARD + AMERICAN BLOWER © CHURCH SEATS & WALL TILE © DETROIT CONTROLS © KEWANEE BOULERS + ROSS LACHANGERS + SUNBLAM AIR CONDITIONERS 
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ANKLON 


Highly Resistant to Acids. . Solvents. . Alkalies 


DISTRICT OFFICES 
BALTIMORE, MD. MILWAUKEE, WIS. 
BOSTON, MASS. MONTREAL, CANADA 
BUFFALO, N. Y, NEW ORLEANS, LA. 
CINCINNATI, OHIO NEW YORK, N. Y. 
CHICAGO, ILL. PHILADELPHIA, PA. 
CLEVELAND, OHIO PITTSBURGH, PA. 
DAYTON, OHIO SAN FRANCISCO, CAL. 
DETROIT, MICH, SEATTLE, WASH. 
HOUSTON, TEX. SPOKANE, WASH. 
INDIANAPOLIS, IND. ST. LOUIS, MO. 
LOS ANGELES, CAL. TOLEDO, OHIO 

WILMINGTON, CAL. 


Where temperatures range from Minus 90°F. to 500°F. ANKLON 
is your answer! 


ANKLON is made from du Pont’s Teflon. Due to its chemical 
inertness and its ability to resist the destructive action of the mineral 
acids, organic solvents and alkalies, it is finding many uses in 
packing and gasket applications. 


The illustration shows gaskets fabricated from sheet, machined 
packing rings and molded packing rings made from Teflon. 


Anklon is widely used in the chemical, petroleum, refining, food, 


electrical, power and maritime industries 


For specfic uses, contact our Engineering Department. 


THE ANCHOR PACKING COMPANY 


GENERAL OFFICES: PHILADELPHIA, PA. 
FACTORIES: MANHEIM, PA. ELKHART, IND. MONTREAL, CAN. 


FIBROUS AND METALLIC PACKINGS FOR EVERY INDUSTRIAL PURPOSE 
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The bearing cap is held tightly in place 

against the inner face of the bearing enclo 

7 ~ . sure. This cap, with its close running clear 

<_ g ._- i ances, keeps grease from the interior of the 
motor... retains an ample supply within 


the bearing enclosure. 
fully enclosed and protected At the outer side of the bearing, double 
+ 


labyrinth seals keep grease in, also keep 


dirt out. What's more, large grease reser- 
voirs act as additional dirt traps. 
e* ee 
. 


+ 


_ 
», easy to grease 


You can lubricate the bearings without 
dismantling the motor. Pipe-tapped holes 
in the bearing housings at three points pro 
vide both means for inserting new grease 
and a means of flushing out old grease 


Look for the extra bolts on the end housing 
the sign of greater value. Ask your Allis 
Chalmers representative or Authorized Distribu 
tor to show you a cutaway section of this mainte- 
nance-cutting design. Or write Allis-Chalmers, 
Milwaukee 1, Wisconsin, for Bulletin 51B7225. 


A-4609 


ALLIS-CHALMERS 
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These are words. What you want is PERFORMANCE. Other Cochrane Processes 

Cochrane's unparalleled experience in years and number DEMINERALIZER 

of installations with all types of deaerating equipment 1 ; , 

. : , . ; , Cochrane ion exchange units deliver 

assures you that guarantees will be met! © continues wupply of demineralized silice-tree 

Check this statement with any Cochrane user. water at extremely low cost. Pub, No. 5800. 
Cochrane has the greatest number of deaerating HOT ZEOLITE 

heater installations of any manufacturer in the world. 


, “ Replaces second stage phosphate treatment 
Manufacturing every type of deaerating heater and 


in hot-process softener. High temperature ion 





water conditioning equipment, Cochrane's complete exchange resins completely remove residual 
service assures you unbiased recommendations for hardness ot great savings in soda ash 

+e and phosphate. Pub. No. 4801. 
equipment to performance specifications. It assures 


undivided responsibility for engineering, fabrication and 


Y SOLIDS CONTACT REACTOR 
satisfactory continuing operation by a single company. 


Slurry blanket principle efficiently removes 
. solids, turbidity, color, taste, silica, fluorides, 
For further information on Cochrane Deaerators, - 


and reduces alkalinity from water for industrial 
write for Publication Nos, 3005, 4643 and 4635. and municipal purposes. Pub. No. 5001-A. 





COCHRANE CORPORATION 
3106 NO, 17TH ST., PHILA. 32, PA. 





Send me a copy of Publication Nos. 3005, 4643, 4635, 


et 
Leah rea ete 5800, 4801, 5001-A. (Circle publication desired). 


. 

i 

i 

i 

4 
CORPORATION — 
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3106No. 17th STREET, PHILADELPHIA 32, PA. Compony__ - ——_—_-—~ 
NEW yor« . PHILADELPHIA . CHICAGO ER EE ar 

Representatives in 30 principal cities in U. 5., Toronto, Canada; Mexico City, Mexico; Paris, City Zone__ State 

France; Havana, Cuba; Caracas, Venervela, Son Juan, Puerto Rico, Honolulu, Haweii 

Pottstown Metal Products Division —Custom built carbon steel ond alloy products (he ome cee ome we re as ms ee oe 
Deminerelizers + Hot Process Softeners + Hot Zeolite Softeners + Deolkalizers + Reactors + D eters * Conti Biow-Off + C-B Systems «+ Specicities 
70 
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Spotting the ‘Comers’ 


ID YOU EVER STUDY the reactions you get when 
D*.: pitch a sticky plant problem at a group of 
your assistants? Chances are you've been so inter 
ested in getting the right answer that you haven't. 
ry it next time—I’ll bet you get some quick come 


backs like these typical quotes: 


“The whole trouble is in the production depart 


ments, the foremen just don’t cooperate. . . . 


“Now if this was an electrical problem, | know 


what I’d do, but since it isn’t 


“If we had a different piping layout, we wouldn't 


run into situations like this... . 


After a little more of this fault finding, buck 
passing, and wishful thinking, you'll feel mighty 
good when somebody takes hold and starts digging 
for answers. Make a mental note right then to keep 
an eye on that lad—-whether he comes up with the 
final solution or not. He shows what the psycholo- 


And that. 


they say. is a trait of most successful executives. 


gists call a problem-solving response. 


Why do the experts put the emphasis on this 
business of response? Because, to put it bluntly, 
no one can solve a problem until he comes to grips 
with it. And too many people fail at just that point 
They dodge the issue, try to blame somebody else 


take refuge in a problem-free dream world. 
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If we look even deeper, we see that an instinctive 
facing up to a situation is a reflection of a respon 
sible attitude. The responsible man refuses to in 
dulge in the all-too-human tendency to seek an easy 
way out. He says, in effect: “So we're in a spot 
Let’s not waste time now arguing about whose fault 
it is, worrying about how it could have been avoided, 
or thinking how nice it would be if our difficulties 
just went away quietly. As a responsible member 
of this organization, it’s up to me to help do some 
thing constructive. Let’s define exactly what the 
problem is, line up some facts instead of arguments. 


start batting out some ideas.” 


hat’s the first step toward a solution. When a 
man reacts that way, he puts himself—and the rest 


on the right track. In such an atmos 


of his group 
phere, some one is sure to come up with a good 
answer. No matter who it may be, chalk up a credit 
for the lad who started the ball rolling 

rhis is one way to spot the “comers.” Certainly 
there’s a great deal more to being a successful man 
ager than displaying problem-solving behavior. But 
it’s a clue, and a good one. Use it in your constant 
search for the men who will run your plant opera 
tions in the years to come. And it won’t hurt any 
of us to measure ourselves against this yardstick 
you and | 


\re we as mature and responsible as 


we should be? Do we respond constructively 7 














“We can now push our equipn 
24 hours a day without fuse blow 
causing needless shutdowns, thai 


to Fusetron dual-element fuses. 


“When we are on a tight schedule, we must operate 
24 hours a day to fill our orders. Every piece of equip- 
ment in the plant is pushed to its limit. A work 
stoppage of any kind is more than annoying, it is 
most important as we just can't afford to waste time. 


“We were using ordinary fuses to protect our mo- 
tors, but these fuses couldn't hold up under the pres- 
sure. They would blow often and as I now know — 
needlessly. 


“Every time a fuse blew we were losing money. I 
would start figuring how much harder and faster we 
would have to work to get back on schedule. 







sy 


“Something had to be done. We called upon Mr. 
Paul Serotta of the Norristown Electric Supply Com- 
pany. He recommended we discard our old fuses and 
replace them with Fusetron dual-element fuses. 


“That was the answer all right. We can really notice 
the difference. Now, when we are on full production 
basis I am not worried that our equipment will be out 
of operation by the needless blowing of fuses.” 


Hany DiMenna 


CHIEF ENGINEER 
HERBERT HOSIERY COMPANY 
NORRISTOWN, PA. 


May Safe! install Fusetron and BUSS Hi-Ca: 
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Fusetron Fuses Do More 





Than Eliminate Shutdowns 





Caused By Needless Blows... 





POWER 





as thro 


FUSETRON FUSES PROVIDE 
10 POINT PROTECTION... 


1 Protect against short-circuits. 

2 Protect against needless blows caused by harmless 
OV erloads. 

3 Protect against needless blows caused by excessive 
heating— lesser resistance results in cooler operation. 

4 Provide thermal protection for panels and switches 
against damage from heating due to poor contact. 

§ Protect motors against burnout from overloading. 

6 Protect motors against burnout due to single phasing. 

7 Give DOUBLE burnout protection to large motors — 
without extra cost. 

8 Make protection of small motors simple and inex- 
pensive. 

9 Protect against waste of space and money permit use 
of proper size switches and panels. 

rotect COS, transformers and soicnoids agains uTne 
10 P | f 1 sol Is ag t | 


outs. 


FUSETRON FUSES SAVE YOU 
Maintenance and Recalibration Costs 


Once properly installed, Fusetron fuses require 
no costly inspection time or maintenance neces- 
sary on mechanically operated devices. 


Dust, fumes, corrosion or age cannot prevent 


FOR LOADS ABOVE 600 


AND UP TO 5,000 AMPS., 


BUSS Hi-Cap FUSES PROVIDE.. 


feeder and branch circuits to limit { 


a Fusetron fuse from opening safely. There are 
no hinges, pivots or contacts to stick or slow 
down the operation of the fuse on short-circuit. 


When a Fusetron fuse does open to protect, 
and after the fault has been corrected — the new 
Fusetron fuse you have installed has been ca/i- 
brated at the factory by engineers — it is a fuse as 
safe and dependable as the one that blew. 


FUSETRON FUSES GIVE YOU 
GREATER SAFETY, BECAUSE 

OF THEIR HIGH INTERRUPTING 
CAPACITY 


Tests verified by the Electrical Testing Labora- 
tories of New York indicate that Fusetron fuses 
can interrupt safely the most severe available 
short-circuit current. 


The tests circuits were set to deliver in 
excess of 100,000 amps. In each test the fuse 
cleared the circuit safely, the fuse remained in- 
tact, there was very little noise and cotton packed 
around the fuse was not ignited. 


Yet there has been no interference with the 
time-lag characteristic of Fusetron fuses. 








TRUSTWORTHY NAMES IM 
ELECTRICAL PROTECTION 





Blowing time charts and more information are available on FUSETRON 
Fuses and BUSS Hi-Cap fuses. Write for bulletin FIS and HCS. 


BUSSMANN MPG. CO., (Division of McGraw Electric ¢ 


ig h ourT th S 


ompan 
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+ 7, Mo. 


ersity at Jefferson, St. Lou 


entire Electrical System! 
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MODEL TESTING 











Height of illustration above is approxi- 

— 3 /10th that of the actual model 
of a ble turbine piping system being 
built by Pittsburgh Piping. 


Accurately Predicts Physical Reactions of 
HIGH PRESSURE, HIGH TEMPERATURE PIPING 


Model testing makes practical the planning 
of high pressure, high temperature piping 
systems with advance knowledge of end 
reactions, stresses, and deflections encoun- 
tered in actual operation. 


The model illustrated exactly duplicates 
from an engineering standpoint — in minia- 
ture ouble turbine piping installation 
being built by P.P.& E. for one of America’s 
foremost utilities. Highly specialized testing 
apparatus accurately measures and directly 
indicates physical reactions at all points of 
this model under simulated operating tem- 


ments are projected to give precise informa- 
tion on the full size system 


On complex piping layouts model testing 
at Pittsburgh Piping is the only practical 
means to obtain a complete analysis. It elimi- 
nates the need for dependence on theoretical 
approximations, and minimizes the possibility 
of mathematical error. Data obtained from 
model testing enables construction of a full 
size system which is free from excessive 
stresses, reactions and movements which 
could damage joints, anchors and equipment 





perature and pressure loads. These measure- connected to the pipe line. 


Promeiitg peered: IN POWER AND PROCESS PIPING . 4 e 


AND EQUIPMENT COMPANY 


10 Forty -Third Street — Pittsburgh, Penna. PP-8 
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Space-saving piping affords one example of... 


How to reduce piping cost with 
welding fittings and flanges 


@ Welding fittings provide the most economical and efficient means of join- 
ing pipe for many kinds of industrial jobs 


@ Permanently leakproof, the piping needs little or no maintenance, is easily 
insulated, and can be tailored to a limited space or to the physical contours 
of buildings, terrain or equipment 


@ Systems using welding fittings and flanges are lightweight, give easy flow 





By JACK TOLLIVER 
Tube Turns, a division of 


transition, reduce fluid pressure loss 


National Cylinder Gas Co @ Less flow turbulence reduces erosion, increases piping life Turn page 
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PIPING COST continued 
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EXPANSION LOOPS, single or nested COMPRESSED-AIR receivers neatly and efficiently piped for 100-psi air pressure 
Easily fabricated from welding fittings with 8-in. welding fittings. Note how symmetrical layout eases system operation 


Piping for 
gas and vapors 


Piping for conveying gases and vapors 
is a major item in many industries. The 
illustrations on these two pages show 
but a few of the hookups possible when 
using welding fittings and flanges. 

Careful study of these pictures will 
reveal many valuable design hints for 
piping in such service. They also show 
how ingenious use of welding fittings 
and flanges saves on piping costs 

For best results in design and con- 
struction of gas and vapor piping sys- 
tems the Code for Pressure Piping, ASA 
B31.1, or local regulations, should be 
followed. Sections 2 and 3 of the Code 
cover a wide variety of industrial instal- 
lations for air, gases, oil vapors, refinery 
gas and others. 





NESTED PIPING made up with welding fittings and flanges takes less space than 
with other types of connections. These gas lines serve a thermal cracking unit 
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See 
te bh | 
INTERIOR view of installation at left 


ANOTHER compressed-air receiver installation using welding fittings and flanges 
The lines here are cs: 8, 10 and 12 in 


These 100-psi receivers have 8- and 10-in. carbon-steel (cs) fittings. Note filters 


increased UNDERGROUND header fabricated from welding fittings saves 
reduces cost and gives longer life with less upkeep 


GAS-INLET LINE to internal-combustion engine is 
12 to 20 in. by eccentric reducer, 45- and 90-deg ells 


from pace 


GAS, COMBUSTION-AIR and oi! lines for burner installation 


f irbon-steel welding fitting 


COMPRESSED-AIR -eceiver in penicillin plant is served by 2 


and 4-in. piping and welding fitting Note safety valves fabricated from Y% to IQ 
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PIPING COST continued 
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_ Steam and 
| condensate 





HEATING COIL made with | %2-in. 180 


deg returns heats steel blanks for forges 


" Welditig fittings and flanges are ideal 
for steam and condensate piping be- 
cause insulation is so easy to apply once 
the piping is erected. The welded joint 
becomes part of the pipe itself. Many 
of the illustrations at the right were 
taken before insulation was applied so 
piping details could be seen. 

As with gas and vapor piping, the 
Code is the best guide to safe practices 
in design and construction of steam pip- 
ing for industrial plants. 








“SNEAKING” line through a wall is easy WELDING fittings and flanges in central 
with two welding fittings, as shown here station make neat, compact installation 


| 


Liquids and 
process fluids 


Though hot and cold water are perhaps 
the most common liquids piped for in 
dustry, many others run a close second. 
Where corrosive liquids must be han 
dled, welding fittings and flanges of var- 
ious alloys are available. These, as with 
fittings made of other materials, can be 
erected in shop or field to reduce costs. 

Today many new materials are avail- 
able for welding fittings—including 
chrome and nickel steels, commercially 
pure alloying elements—nickel, copper, 
aluminum and others. 








U-TUBE MASH COOKER fabricated from welding fittings and flanges. This is another 


example of how welding fittings can be used to make up pecial process equipment 
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Ovschorge to -- -- 
Keuho Lake 
outlet 


Pump house ~. 


i eS TO t 








Power house + 








HEADER fabricated from welding fittings and flanges serve 
steam curing plant. Note how the supports are welded to ells 


> 


i; 


OVERHEAD 12-in. 150-psi steam line, 6-in. return and 8-in HOT-WATER CONVERTER steam-supply and return lines before 


compressed-air line (all carbon steel) before insulation being insulated. Note the number of fittings in small space 


STAINLESS-STEEL welding fittings on a BREWERY uses stainless-steel welding fit 


process heat exchanger reduce corrosion tings to avoid product contamination 


TRAP in power-plant floor drain is made NESTED 4-in. oil lines in oil-canning WATER drain trap serves hydroformer; 


up of welding fitting te th leanout plant use welding fittings t ive space made up of standard welding pipe fitting 
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Orschorge to -- -- 
Keuko Lake 
outlet 





Power house + 
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Long haul for circulating water posed problem of finding best system design 





INTAKE CRIB marks start of 1872-ft circulating water line CIRCULATING-WATER LINE runs up to pump house, at /eft 


Bitumastic and bituplastic coat the water line against weather One of three 36-in. pump intakes taps the 7-ft-dia main line 


os & GrReenivce Station’s 100-mw Unit 4 

i t t kK has an unusual circulating-water system 
creen ess Wa er in a & It has no traveling water screens and a 
siphon system brings the water som 

1872 feet from Seneca Lake to the pump 


proves troublefree — “ives sssnrnins 


condenser tube sheet acting as a water 
screen. With automatic reversing valves 
acting to flush off the debris this has 


Year's operation of unique circulating-water worked most satisfactorily. The siphon 
system has worked without trouble, but 

system meets expectations at Greenidge Sta- some modifications to auxiliaries were 

. - needed. 

tion of New York State Electric & Gas Corp. Why no screens? Greenidge Station 


Condenser-tube sheet acts as water screen us in central New York State on Seneca 
Lake, largest of the five picturesque 
Finger Lakes. The clear, cold water has 


little debris except seasonal grasses and 


By W Greacen, Chief Mechanical Engineer, leaf mats 
New York State Electric and Gas Corporation We had considered vertical circulating 


pumps with conventional screen hous 


and trave ling water screens These 
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BAFFLED CRIB INLETS keep floating trash out 
of siphon intake. Overhead circulating- woter line 
lessens maintenance cost. Keeping pump house 
close to main plant requires fewer operators 


/872 feet of 7-ft dia steel intoke pipe 





, 2 








shifted to back 








LEGEND . 









a Gote vaive - motor 
operated 
Ge Gate valve - high speed 
hydraulic operated 


‘ Check valve Relief vaive MO, 


Seneca 
Loke 











PUMP HOUSE has mezzanine floor above three pumps and VACUUM PUMPS take about five to six hours to remove air 
their motor drive Motor-operated valves line up at wall from 1872-ft pipeline and prime pumps when first starting up 
pumps need proper inlet flow conditions was the depth of screen-house forebay terfly valves. Pump impellers are of 


or expected performance won't be real- structure and pump pit. If the screens 


ized. Drawings prepared by our con 
Gilbert Associates, Ine, 


reviewed with condenser and pump man- 


could be eliminated a large cut in size 


sultants, were and cost of the structure could be made 


Our engineers made this suggestion and 


ufacturers. after 


These included a costly ap- a thorough review, we agreed it 


and 
pump bay to insure best performance 


proach structure, screen house 


was a good compromise 
Final plan. Pictures, above, show the 
Some compromise had to be reached |ayout of the system. 


Three half-capac- 
estimates for the  jty. 


30,- 
40) gpm each, connect directly into in 


or our preliminary circulating 


horizontal pumps, 
water system would be topped by more 
than $150,000 
“Why not 


slight loss in efficiency 


The first thought was, dividual branches from the 84-in.-diam 


horizontal pumps? Some eter siphon intake. The third pump in 


but no particu sures continuity of water supply if one 


lar inlet flow problems; hence a sim- pump has to be opened for cleaning 


plified structure.” It wasn’t that easy during eelgrass season. So 


If future 


far, this 


A screen house for horizontal pumps  hasn’t been needed operation 


and screens was smaller in width but continues to be troublefree, this third 
the length would make it cost $20,000 pump will become part of any future 
‘more than for vertical pumps. This, extension of the station. Gate valves 
coupled with a probable 3% lower on both suction and discharge avoid the 


pump efficiency, wasn’t attractive. 
One big 


hanging up of grasses that would occur 


cost factor, for either scheme, on the leading edges of the disks of but 
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MOTOR-OPERATED REVERSING VALVES are 





automatically 


flush condenser when the tube sheet clogs up 





special design without sharp edges to 
minimize fouling. 

Interesting problems were how to min 
imize the debris entering the water sys- 
tem and how to eliminate the need for 
periodic cleaning of grids or bars sur 
rounding the intake. A review of close 
to a dozen designs showed us that the 
crib-type structure was the most prac 
tical. 

Sheet piling, driven into the lake bot 
tom, forms a 27 feet on the side. 
rhe piling is cut off 9 feet below lake 
Steel 


quare 


level. driven in at the 


center 


columns, 
corners and the each 


They 


support che yvron baffle d openings, which 


point of 
ide, extend above the water line 


reach from the top of the sheet piling 
lo Li, feet 
side of the 


Che siphon-line invert enters the 


below water level on each 
square 
water 


Continued on page 228) 
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Nuclear notes 








By B G A SKROTZKI, Associate Editor 


Britain plans ambitious nuciear-fired central-station program: 1500-2000 mw by 1956; 
3000 mw by 1970; 10,000-15,000 mw by 1975. They hope to produce a kwhr for 
7 mills from first unit with lower costs from succeeding units. Britain’s total gener- 
ating capacity of 20,000 mw is expected to grow to about 55,000-60,000 mw by 
1975. This figures up to a coal shortage of 20 million tons a year, hence strong 
need for atomic plants. First prototype plant, at Calder Hall, will cost some $50 
million and generate about 50 mw. 


Operati temperature of aluminum-encased fuel elements will run 660-840 F. Graphite- 
moderated reactors will use either helium, CO, or other gas coolant and produce 
plutonium as. well as heat. Planners hope to get 3000 mw-day of energy from each 
ton of uranium-enriched fuel elements. 


Potato starch may help to recover low-grade uranium from phosphate wastes, according 
to Columbia Research News. Millions of tons of waste slime, from phosphate rock 
processing, held in artificial lakes in Florida will be a new uranium source. The 
starch helps to filter out colloidal particles holding uranium. 


Interesting conclusions reached by a Conference on Nuclear Physics in Engineering Edu- 
cation at Columbia University say: (1) majority of engineers in nucleonics field do 
not need detailed knowledge of the science, but must have qualitative knowledge (2) 
specialization in nuclear engineering not warranted at undergraduate level (3) must 
qualities for nuclear engineer are ability for analytical and creative thinking because 
of rapidly advancing technology. 


AEC and ASME will share cost of $25,000 project to develop data on high-temperature 
piping. AEC’s Knolls Lab, run by GE, will make investigations. ASME will contrib- 
ute $10,000 and group of technical experts for cost-free consultation. 


Atomic explosion effects on electric transmission and distribution lines, substations, and 
other apparatus will be researched in April at Nevada test site. Edison Electric In- 
stitute has engaged Bechtel Corporation to supervise construction of electrical struc- 
tures for the test. 


Sound engineering, not secrets of nuclear physics, is the missing link in making fission 
energy useful, says W L Cisler, president of Fund for Peaceful Atomic Development. 
Pointing up this philosophy, L R Hafstad adds: How to build leak-proof pumps for 
cireulating radioactive coolants, how to make repair-proof pipelines, how to build 
foolproof remotely-controiled mechanical hands for stoking atomic furnaces are sam- 
ple problems delaying the Atomic Age. 


Traveling for Fund, Dr Hafstad will visit India, Turkey, Italy, Switzerland, France, Belgium 
and Great Britain. He will endeavor to set up worldwide network to exchange atomic 
information and speed development of technology for all. 


Sourdoughs go scientific by using scintillometer for finding gold, says M M Reiss, presi- 
dent of The Radiac Co, Traces of uranium ore often associated with gold and silver 
deposits send out gamma rays that can be detected by a scintillometer. The 5-lb in- 
strument can point out deposits buried hundreds of feet deep. These radiations can 
be detected even from an airplane. 
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SILICA IS REMOVED in 


this setup by 


salt splitter 


reduc es 


Hydrogen zeolit: 


alkalinity 


acid converts hydroxide to sulfate 


New way to remove feedwater silica 


Studies for 650-psig boiler 


plant covered demineraliza- 
tion and hot-lime zeolite. Then 
salt splitting was tried to cut 


initial cost* 


By S B APPLEBAUM, Manager 
Water Treatment Diy, Cochrane Corp 
and B W DICKERSON 

Engineering Dept, Hercules Powder Co 


& Asove 500 psic, silica in boiler water 
often forms hard boiler scale and, more 
important, causes glassy deposits in the 
turbines. These glassy deposits reduce 
turbine efficiency sharply and make 
costly outages necessary 
Basically, turbine silica deposits are 
held down by keeping silica in turbine 
steam low. This, in turn, calls for low 
the boile: 
(silica in steam is a function of 
silica in boiler Boiler blow- 
down is one means of getting these low 


concentrations of silica in 
water 


water). 


concentrations. But with high silica con- 
tent in the makeup feedwater, blowdown 
becomes excessive. Feedwater treatment 
then becomes necessary. 

Silica removal by 
ind by hot-lime zeolite treatment gained 


demineralization 
general acceptance during the last few 
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years. We will discuss a possible third 
All three 
methods were considered for the Her- 
cules Powder Company’s plant at Bruns- 


method here—salt splitting. 


wick, Georgia. And since extensive re- 
search was carried out for all three, a 
good comparison is possible 

Future plans for expansion at the 
Brunswick plant call for a total steam 
load of 420,000 lb per hr. The makeup 
400,000 Ib per 
water-treatment 
and there 


needs would be about 
hr, or 600 
plant must handle 600 gpm 


gpm. 0 


is an added requirement for easy ex 
pansion to 800 gpm 

The boilers have an operating pres- 
sure of 650 psig. Backpressure turbines 
exhaust at 125 psig. Boiler-water silica 
content of 50 ppm has proved satisfa 
tory in preventing turbine silica deposits 
in these units. Since the raw water con- 
tains 30 to 40 ppm silica, its removal is 
a must. 

Preliminary studies. First 
considered for this plant were demin- 
treat 


methods 


eralization and hot-lime zeolite 
ment. Table, p 85, gives analysis of raw 
well water and expected analysis of 
treated by these 
Main chemical costs (excluding phos- 


phate, sulfite, etc) and unerected equip- 


water two methods. 


ment cost are also given 


Demineralizers were ruled out be 


cause of higher operating and first costs 


“Adapted from pape 
teenth anr il meeting 
( 


nferer 
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as these 650-psig boilers could be oper 
ated boiler-water concentrations 
as high as: 2000 ppm total solids; 250 
ppm alkalinity as CaCO; 50-ppm silica 
as SiO, 

Boiler the hot-lime 
zeolite method would be less than 10% 
of the makeup (see table, p 85). So 
this 


with 


blowdown with 


preliminary decision favored 
method 

But an engineering estimate showed 
that the total the hot 
lime zeolite method would be over $300 
000. This cost of 
chemical-storage building cost, railroad 


handling equipment 


investment for 


included erection, 


siding, chemical 
search for 
that 
initial investment was in 


and plant piping costs, A 


another silica-removal methed 
would reduce 
dicated. So the next study dealt with 
the third possible method—salt split 
ting 

Salt splitting. The 


basic anion-exchange resins used in de 


same strongly 
mineralizing following hydrogen cation 
exchangers are also used in salt split 
In other words, they not only can 
adsorb strong and weak acids, but they 


ting 
can also split salts (exchange anions 
for chloride or hydroxyl in the resin) 
p 84 


shows the various anion-exchange rea 


Table of equations, top right 


tions. Anion-exchange resins regener 
ted with sodium chloride reduce alka 
linity by converting it to chlorides, The 
but 


Caustic-soda 


second equation gives this reaction 
it does not reduce silica. 
reduce silica 


regenerated resin does 
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Typical exchanger run Demineralizing 
INFLUENT ANALYSIS, ppm ‘$0, so, 
Hardness as CaCO, 0 2HC! Ch, 
Methyl-orange alkalinity as CaCO, 120 H,SIO, + 2A0H = A SiO, + 2H,O 
Chloride as CaCO, 27 H,CO, | (HCO,), 
Sulfate os CaCO, 88 co; 
Silica as SiOz 40 Acids in Hydroxyl Exhausted Water 
EFFLUENT ANALYSIS os ones one 
Phen MO effluent exchanger exchanger 
alk olk Chloride Sulfate Silica 
YY, os as as as os 
run CeCO, CaCO; CecO CaCO; SiO, 
15 215 225 10 0-1 0.8 
40 215 225 10 0-1 07 
60 215 225 10 O~1 0.5 
60 215 225 10 0-1 0.8 
100 200 215 0 all) 7.0 
. . Chloride anion exchange 
TYPICAL RUN for salt splitter when using 1.5 Ib of 
caustic soda regenerant per cu ft anion exchange resin Na, | (HCO,) + 2ACl = Ay (HCO,).| + 2NaCl 
SO, SO, 
60 T Sodium Chloride Exhausted Sodium 
A*\.5 tb/cu ft of 70 F 1 salts anion anion chloride 
8B +1.5 Ib/ cu ft of 120 F | h 
C #20 Ib/cu ft ot 70 F i exchanger exchanger 
5.01 O*3.0lb/cu ft ot 70 F + p+ 
All with caustic reclaiming ' 
; * f 
€ :# 
+ 40h | 
© | 
dS i | 
d 30 } ; ; + 1 fe 
é an Hydroxyl anion exchange 
8 | | 
4% 20 \ t ' ’ | f ia ((HCO,)» (HCO), 
f s\ 4 | Noa, , $o, co, 
WX | SIO, 2A.OH Az 1$O, 2NaOH 
1.0 + 9 — 1 2 (Ch SiO, 
Ch, 
Sodium Hydroxy! Exhausted Sodium 
0 200 200 600 800 1000 salts anion anion hydroxide 
Gallons per run exchanger exchanger 
RESULTS OF TESTS to find minimum amount of caustic ANION EXCHANGE EQUATIONS. Chloride anion ex 
regenerant needed. Note the decided temperature effect change doesn’t reduce silica—hydroxyl does reduce it 


This reaction is shown in the 
third equation. 

High ratio of hydroxide to other an- 
jons resulting from reaction in third 
equation would usually be objection- 
able for boiler feed. 
to convert part of the hydroxide back to 
sulfate by final sulfuric-acid treatment. 

Equation three shows sodium silicate 
split to form sodium hydroxide. Our 
research work indicates, however, that 
the silica is adsorbed in its entirety. If 
silica had been converted to hydroxide 
in our tests at Brunswick, effluent hy- 
droxide would have been 30 to 35 ppm 
higher than was actually found. 

Salt splitting does not effect cations 
present. So hardness must first be elim- 
For this 


though 


So it is necessary 


inated or converted to sodium. 
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reason, reactions given show influent 
salts in the sodium form. Sodium-zeo- 
lite treatment would accomplish this 
initial transformation. 

Pilot-plant tests. Once the chemistry 
of the process was established, a pilot 
plant was set up to check its feasibility. 

Caustic soda used. Boiler blowdown 
of about 10% of the makeup would be 
used in any case to keep total solids 
below 2000 ppm. On this basis, silica 
in makeup water could average 5 ppm 
so silica in boiler water does not exceed 
50 ppm. So it was felt that caustic-soda 
regenerant used could be reduced sharp- 
ly as compared to demineralizer prac- 
tice where much lower silica content in 
the effluent is usually called for. Results 
of tests may be seen in graph above, 
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which shows effect of gradnally reduc- 
ing caustic regenerant used as well as 
effect of using reclaimed regenerant ef.- 
fluent. Striking temperature effect is 
also shown. 

As a result of the tests, it was found 
feasible to reduce the needed fresh 
caustic to under 1.5 lb per cubic foot 
of resin. (This compares with over 4 
and usually over 5 lb per cubic foot 
needed in demineralizing.) Exchanger- 
run analysis table, above, gives influent 
and effluent analysis at various times 
during a typical run with 1.5 Ib NaOH 
and caustic reclaiming. 

Silica balance. Tests show that silica 
removed from the water does not exceed 
the silica regenerated off the resin. 

Stability of resin. A total of over 115 
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Operating results and cost, equipment cost 


OPERATING 
RESULTS, ppm 


Ca as CaCO, 
Mg as CaCO; 
No as CaCO; 
Total cations 


HCO; as CaCO 
CO; as CaCO 
OH as CaCO; 
$O, as CaCO 
Cl as CaCO 
Total anions 


Total hardness 
Methyl-orange alkalinity 
Silica as SiO 

CO, as CO 

Total Solids 


MAIN CHEMICAL COST 


Lb per 1000 gallons 
Cents per Ib 
Cents per 1000 gallons 


Total chemical cost per 1000 gallons, 


cents 





UNERECTED EQUIPMENT COST, $ 


Hot-lime, zeolite 


Demineralization 


100 bir 
concen- 
trations 


After 
demin- 
erolizer 


0-1 
0-1 
O-1 
0-3 


Caustic 
soda 


Acid (NaOH) 


6.2 5.0 
1.1 4.0 
68 20.0 








110,000 


Sedium zeolite 
plus salt splitter 


Hydrogen-sodium zeolite 
plus salt splitter 





130,000. 





runs have been completed on the resin 
in the pilot unit. The resin was analyzed 
after this work and found to have full 
capacity. 

Sodium zeolite, salt-splitting setup’s 
table 
above. The saving in fixed charges on 


operating results are shown in 
a completely erected basis as compared 
to the hot-lime zeolite method roughly 
balances the greater chemical operating 
cost, 

Hydrogen - sodium 
Brunswick water 


zeolite. 
has high alkalinity, 
and since the amount of caustic soda for 


Since 


regeneration is increased by this alkal- 
inity, its elimination would still further 


reduce operating costs. Laboratory 


tests were made. therefore, with hydro- 


gen-sodium zeolite. These tests showed 
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slightly lower capacity of the anion ex 
changer, but the saving in caustic soda 
appreciable. Table gives 
operating data and Simplified 
flow diagram of this proposed plant is 
shown on p 83. 


was above 


costs, 


On an erected basis, the salt-splitter 
cost will usually be lower than the cost 
of the hot-lime zeolite setup 

The type of water most applicable to 
silica removal by salt splitting will prob 
ably have the following characteristics: 
high silica ppm; 
solids silica) 
ppm. 

The salt-splitting method will, as a 


fairly low 
under 200 


over 20 


(other than 


byproduct, get rid of the bicarbonate 


content in the water by converting it 


to hydroxide. Thus the carbon dioxide 
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in the steam is reduced to a minimum 
Conclusions. Results of this research 


project indicate that this new process 
of silica removal by salt-splitting anion 
exchange is thoroughly practical 

Its field of application will usually 
be for boiler pressures of 500 to 1000 
psig and for raw waters rather high in 
silica and rather low in other dissolved 
lower 


solids. cost will he 


Operating 
demineralizing but higher 


Total 


basis will be 


than 


hot-lime zeolite investment on 


an erected lower than 


either demineralizing or hot-lime zeo 


lite Therefore, an economic § «study 


would have to be made to see whether 
saving in fixed charges as compared w 
would counterbalance 


hot-lime zeolite 


the greater operating cost 

















| Typical system characteristic curve 
can be drawn through a known point 


By J H COLBY*, Branch Manager 
Johnson Service Company 


Heating and air-conditioning 
control tests run at the John 
Hancock Building in Boston 


show... 
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System curve placed over fan curve 











O-C: dampers at 50%, C: operating 








A: known point, B: operating point point, C-C’: damper pressure drop 
Air ~ conditioning 
Maximum “at ‘ ucctitnn 
tei : ~-Supply- 
outside air r Ut i 
Minimum 
outside oir /nlet-vane 
Return damper 
Exhoust oir 
ana ‘ & i 
Return- /nlet-vane ~~ Volume dompers 
oir tan damper in conditioned 
. a c ye" oreas 
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Typical air-conditioning system with modulating volume dampers. This hookup is 
essentially the same as the one used in the John Hancock Building for tests 


How air-velocity control licks 


& Tor from your air- 
conditioning, heating or ventilating sys- 
tem-—-over a wide range of operating 
conditions-depends as much on well- 
designed controls as on the air-handling 
equipment itself, 

Basically, good control is a matter of 
matching characteristics of the air-han- 
dling fan to those of the air-distribution 


PERFORMANCE 


system-——at every possible operating 
point, Techniques for doing the job 
vary. And getting the right setup to 


meet system conditions isn’t always easy. 
To find best means of getting this con- 
trol, we ran a series of tests at the John 
Haneock Life Insurance Company 
Building in Boston, Mass. 

The problem. No two air-distribution 
the same characteristic 
curve, But we know their shapes are 


systems have 


*Hased on paper presented at First laternationa] I 
strument Congress and Fixposition of Instrument So 
elety of America. 1054 


parabolic varying as the 
square of any change in air quantity. 
Thus, if we find a single point on the 
system curve, it’s possible to extend it 
in either direction, see Fig. 1. 

By placing this curve over a fan's 
constant-speed curve, we find pressure- 
volume conditions (at the intersecting 


pressure 


point) that exist when fan and system 
are working together. This is the only 
operating point, Fig. 2. 

Air flow to using areas varies because 
of: (1) Varying resistances—dirty fil- 
within system. (2) Effect of 
varying wind pressures on outside-air 
intakes, (3) The closing or opening of 
automatic or hand-operated dampers. 
Change in any one of these gives system 


ters, coils 


a new characteristic curve, and a new 
intersecting point with fan curve. Boost 
in resistance moves the point up, Fig. 3. 
Result: Fan delivers smaller volume of 
air at a higher pressure. 
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Reducing air volume to one half of 
normal flow cuts back duct resistance to 
about one fourth of its original value, 
resistance changing as the square of any 
change in air volume. If we get this by 
closing volume dampers, these dampers 
must do a two-fold job: (1) Set up 
added resistance needed by fan to de- 
liver smaller air volume. (2) Compen- 
sate for drop in resistance. 
Resultant high pressure drops across 
system outlet dampers gives us objec- 
tionable noise and drafts. 

Measurement. Common ways of 
measuring various pressure quantities 
are shown in sketch, Fig. 4. Differential- 
pressure regulator can be used for con- 
trol. But static- or total-pressure contro] 
reference point 
usually atmospheric pressure. A small 
variation ap has same effect as 
changes in static or total pressures them- 
selves. So it’s necessary to pick a ref- 


system 


shown, requires a 
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PRESSURE 
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Measurement methods for static 


velocity pressure and pressure drop. Closed-end gage tubes 


ie Trunk duct 











Diff ~ 
pressure 
regulator 


Control press. to 
inlet vane operator 
on supply ton 


Sampling duct for measuring veloc 


ity pressure pressure differential 


z= 


a 


TOTAL 
PRESSURE 


VELOCITY 
PRESSURE 




















Reference 


~s pressure ..---~ 


pressure, 


os 


total pressure, ( 


parallel to tlow 


Control press. 
to inlet-vone 


regulator operator 


Minimum outside-air velocity control 


sensing preheat il pressure 


drop 


noise and draft problems 


erence point that’s absolutely constant 

a tough job that often makes control 
by static or total pressure a poor choice. 

A close look at velocity-pressure and 
pressure-drop measurement in Fig. 4 
shows that reference not 
needed here. And measurements are 
affected only by actual changes in veloc- 


points are 


ity pressure or pressure drop at the 
point of reading. These quantities are 
therefore a first-rate source of accurate 
control signals. 

Tests on a system, identical to Fig. 5 
at John Hancock Building, pointed to 
best way of varying supply and return- 
fan characteristics. (Remember, fan 
curves must system curves at 
points that give air flow called for by 
outlet dampers in conditioned areas.) 
Automatic dampers in the maximum- 
outside-air and exhaust ducts work to- 
gether in this system. When maximum- 
outside-air damper opens, exhaust dam- 


cross 
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per opens and return-air damper closes, 
Also, air flow to conditioned areas auto- 
matically varies with needs. 

About 100 outlets, each furnished 
with automatic damper, are controlled 
by thermostats in the conditioned space. 

First test run was without automatic 
control on supply fan. We took velocity- 
pressure readings on a sample outlet 
damper before and after all other out- 
let dampers were throttled 50%, see 
table, right. Terrific increase in veloc- 
ity pressure across sample damper 
more than 200% when all other dampers 
were closed 50%—caused big boost in 
air velocity, resulted in air noise. 

Adding static-pressure control on sup 
ply fan, we ran the same before-after 
tests. Even with dis 
charge pressure on supply fan, table of 
test data shows that velocity pressure 
the sample damper climbed 
(Continued on page 220) 


constant static 


across 
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nnect at right angles to flow 





Open-end gage tubes connect 


Inclined gage eases reading, boosts precision 


__ TEST RESULTS 
Air-handling control 


Position 
of all 
dampers 


Velocity press. Supplytan- 
through sample disch static 
damper, in. press., in. 
TEST 1 
No automatic control on supply or re- 
turn air fan, 30,000-cfm system sup- 
plying 100 units with damper controls 
Damper open — 0.10 
Damper closed—0.14 


Damper open — 0.33 
Damper closed—0.40 


Open 0.57 


Closed to 
50% min 


0.77 


TEST 2 
Static-pressure control on supply fan 


Damper open — 0.10 
Damper closed—0.14 


Damper open — 0.23 
Damper closed—0.29 


Open 0.57 


Closed to 


50% min 0.57 


TEST 3 
Velocity control on supply 
Damper open — 0.10 
Damper closed—0.14 
Damper open — 0.10 
Damper closed—0.14 


Open 


Closed 


TEST 4 


Velocity control on supply fan. Readings 

taken at random dampers, with supply-fan 

inlet vane under velocity control from sam- 
ple damper at 0.098 in. 


Velocity Supply-fon- 

pressure, disch static 
floor in. press., in. 

23 0.08 04 

23 0.13 0.4 

24 0.12 04 

25 0.08 0.35 


Random dam- 
per location, 
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? Coolant temperature rises at fastest 
rate when it passes near core center 


P Coolant -tube wolls ~ 
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Coolont Coolont 
Distance through fuel core 





3 Fuel core center runs at higher tem- 
perature than does the fluid coolant 




















Neutron flux 
distribution 


_— Vertical distribution — 


Horizontal distribution — 
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Heat generation 
distribution 


1 Fissioning of U-235 is the highest at the core center, so 
neutron flux and heat generation follow the same pattern 


Up to now we have studied the actions of basic particles tak- 


ing part in fission chain reactions. Now let us see how the 


groups of particles are put to work in . 


Nuclear power reactors 
and their parts 


By HENRY C SCHWENK, Henry Pratt Company 
and ROBERT H SHANNON, United Engineers and Constructors, Inc 


® NUCLEAR REACTORS are built in many 
ways: about 80 different designs have 
been proposed as possibilities. We can 
sort all these designs two ways, accord- 
ing to the nature of: 


1, Neutron energy that will cause nu- 
clear fission. 

2. Physical arrangement of fission- 
able material, diluent and moderator. 


5S eamsle of a diluent is U-238 in nat- 
ural uranium, the U-235 being the only 
fissionable part. Table 1 shows the 
classification of reactors, together with a 
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brief outline of their relative advantages 
and disadvantages. 

There are many additional factors not 
shown in Table 1. For instance, the 
schematic sketches of the heterogeneous 
and homogeneous cores do not show the 
coolant passages, control rods and 
structural features. 


Heat production is our main interest 
in the nuclear reactor. We must know 
how heat is generated in the core and 
then removed. In Part 7, p 89, Feb 1955, 
we note that about 173 out of 200 mev 
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Neutron energy 


Thermal 
A -6 @/8\@ 


Neutrons sustaining 
chain reaction are at en- 
ergy level equal to gas 
molecules at same tem- 
perature. Energy less 
than | ev. 


Neutrons sustaining 
chain reaction have 
about same energy level 
as when they are thrown 
out of nucleus. Energy 
above 0.5 mev. 





Considerable experience 
available because most 
reactors built to date 
are of this type. Amount 
of fissionable material 
needed is smaller for 
given power output. Al- 
most any coolant can be 
used to remove heat. 


Physical reactor size is 
smaller for given output. 
Reactors have more pos- 
sibilities as converters or 
breeders. This raises pos- 
sibility for economical 
nuclear-power stations. 





Physical size of reactor 
larger for given output. 
More difficult to design 
good converter or 
breeder. 


Only one reactor built 
to date. More fissionable 
material needed for 
given output. Coolants 
limited to nonmoderat- 
ing fluids. 


AD iGES 


Physical arrangement 


Heterogeneous 


Fissionable material, dil- 
vent and moderator (if 
used) are all in solid 
state, and arranged in 
a fixed pattern. 


Homogeneous 


Fissionable material, dil- 
vent and moderator (if 
used) are all in a liquid 
slurry, or may even be 
in paste form, 





Materials for coolant 
passages in reactor are 
available. Fuel material 
and moderator can be 
arranged in fixed pat- 
tern, giving more uniform 
performance. 


Reprocessing of spent 
fuel material and adding 
of new fuel can be 
carried on continuously. 
Except for material prob- 
lem, the reactor might be 
easier to design and 
construct. 





Reactor has to be shut 
down to change fuel ele- 
ments. Radiation dam- 
age distorts elements. 
High cost of fuel proc- 
essing, reprocessing and 


Severe corrosion short- 
ens life of available ma- 
terials. Diluent and mod- 
erator must be handled 
during reprocessing. 


(86%) of fission energy immediately 
appears as heat energy. Assuming a 
uniform mixture of fissionable material 
we have a neutron flux distribution in a 
cylindrical core, as shown in Fig. 1. 
Neutron flux is a measure of the density 
of free neutrons and their velocity. 

Heat production depends directly on 
the neutron flux, which causes the fis- 
sioning, so the heat-generation pattern, 
Fig. 1, follows exactly the same pattern. 
This means that heat generation is high- 
est in the core center and tapers off to 
zero at the core surfaces. 
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inventory. 


Heat removal from the core depends 
primarily on conduction and convection. 
Usually a fluid, called a coolant, flows 
through tubes embedded in the core, 
Fig. 2. A pump forces the coolant 
through the reactor. The coolant tem- 
perature rises fastest when it passes 
near the center of the core where heat 
is being produced fastest, as shown in 
the graph next to the reactor core. 

Fig. 3 shows the temperature changes 
through a section of core and the cool- 
ant. To transfer heat energy the fuel 
element’s temperature must be higher 
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Hard to keep mixture 
uniform, 


than the coolant’s. For many liquid 
coolants, such as water, we must always 
deal with the large film-temperature 
drop at the tube surface. 

Since heat is being generated through- 
out the fuel element, its center is much 
hotter than the part next to the coolant 
tube. This adds to designing problems. 
The fuel element mustn't get so hot that 
it becomes soft or plastic. 


Coolant choice depends on a number 
of factors: 
1. Nuclear properties. 
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NUCLEAR ENERGY continued 








Reactor power level 
can be changed by 
control of neutron 
leakage, neutron ab- 
sorption and amount 
of fuel in core 


2. Materials’ heat-transfer properties. 

3. Heat capacity. 

4. Stability under temperature and nu- 
clear radiation. 

5. Handling and containment problems. 

6. Pumping power. 

Table 2 lists some of the possible 
fluids and shows how they compare in 
these respects. 

Another approach lets water boil to 
steam in the reactor. The steam directly 
drives a turbine. The primary problem 
here centers on the danger of radioac- 
tive particles being carried over in the 
steam. They can contaminate the entire 
steam system and its auxiliaries. 

Gases like air and helium can be used 
as coolants. The most severe problems 
for gas coolants are heat flux, fuel-mate- 
rial limitations and gas-film resistance. 
These tend to raise the amount of fis- 
sionable material needed in the reactor 
and the temperature of the fuel ele- 
ments. Pumping power may run high. 

Only fluids that do not contain hydro- 
gen, carbon, or other moderating ele- 
ments can be used as coolants in fast 


tron retlector cylinder 
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Neutrons absorbed by 
“poison” material 
(c) 
Neutrons reflected _ |) it 
into core ——— 
(d) 


Movable shield-type reflector can control reactivity of reactor by varying the 
number of leakage neutrons bounced back into the core; in c neutrons absorbed 








Fuel 
elements ~ 





Moving solid fuel elements in and out 
of core varies the reactor power level 


reactors. Moderating elements thermal- 
ize neutrons, increasing the probability 
of their engaging in fission reactions. 
Too much thermalizing might make the 
reactor run out of control. Water and 
Dowtherm cannot be used in a fast 
reactor. On the other hand, coolants 
with moderating elements can be used 
in thermal reactors. 

Other factors being equal, cost and 
availability contro] the choice of a cool- 
ant. It must be relatively cheap and 
available in the quantities needed. 
Chemical suitability also plays a big 
part. There are exothermic (heat-pro- 
ducing) reactions between water and the 
alkali metals, like sodium, potassium 
and lithium. Water and aluminum also 
produce an exothermic reaction at cer- 
tain temperatures. Uranium oxidizes 
very readily in water. This, however, is 
not as potentially dangerous as the exo- 
thermic reactions. 

Controls. In a steam-electric plant 
we vary the fuel supply to regulate the 
steam output of the boiler. In a reactor 
we must control the fission rate to regu- 
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When reactivity P is zero a reactor 
runs at steady energy output, k = | 


late the heat output. At all times we 
must keep the neutron flux (the number 
of neutrons in a unit volume in a unit 
time) at a level to match the load. 
Let us look more closely at neutron 
behavior. We find there are two kinds: 


1. Prompt neutrons. 
2. Delayed neutrons. 


About 99.25% of the neutrons are 
thrown out of the nucleus in about 
10-14 seconds, practically instantaneous- 
ly, after fission takes place. These are 
the prompt neutrons. The remaining de- 
layed neutrons, about 0.75% leave the 
fissioned nuclei fragments over a period 
of minutes. 

No control system can handle the 
short time factor of the prompt neutrons. 
So control systems are designed on the 
basis of handling the delayed neutrons. 
Reactor control depends on the follow- 
ing relation between neutrons: 

Neutron production 

—neutron leakage 
—neutron absorption 
= Net excess neutrons 
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TABLE 2—HOW FLUIDS COMPARE AS COOLANTS 


Nuclear 

Fluid properties 
Pressurized water system: 

Light water Good 

Heavy water Good 
Sodium (Na) Good 
Sodium-potassium alloy Poor 

(NoK) 

Lead-bismuth alloy Good 
Lithium’ Foor 
Mercury Very poor 
Dowtherm Good 


Based on thermal conductivity and heat-transfer film coefficient 


FOR NUCLEAR REACTORS 


Volumetric Stability under Handling Relative 
Heat-transter specific heat, temperature and and pumping 
propert.es Btu /ft*/F nuclear radiation containment power 
Good 74 Some dissociation } No serious ; 10 
Good 82 Some dissociation ; problem } 01 
Chemical re- 
Excellent 17 Stable | action with \ 1.04 
water. Burns 
Good 14 Stable \ in air, Mate- | 0.99 
rial problems 
Good 23 Stable Material WI 
problems 
Very good 31 Stable Same as for 0.68 
Na and NaK 
Good 26 Stable Material 12.7 
problems 
Poor 35 Unstable —_ — 


As found naturally 





Both fission and nonfission types are 
included in neutron absorption. To sus- 
tain a constant-level chain reaction (be 
just critical) the net excess neutrons 
must be zero, 

Reactor power level may be controlled 
by varying: 


1. Neutron leakage from reactor core. 
2. Nonfission absorption of neutrons. 
3. Amount of fuel in reactor core, which 
changes the number of neutrons pro- 
duced. 

Neutron leakage can be controlled 
with a reflector. The reflector, perhaps 
made of iron, surrounds the core. By a 
scattering process, most of the neutrons 
are bounced back into the core. Fig. 4 
shows how a reactor might be controlled 
by a movable reflector. 

Nonfission absorption can be con- 
trolled by adding another section to the 
cylindrical reflecter as shown in Fig. 4c. 
The material in this section would be a 
“poison” like boron or cadmium. 

Fig. 5 shows how we might control a 
solid fuel (heterogeneous) reactor by 


APRIL 1955 


moving the individual fuel elements in 
and out of the core 

Reactivity. In Part 8, March 1955, on 
the chain reaction, we learned that we 
had to produce the same number of neu 
trons in successive units of time to main- 
tain constant power production. In 
other words, successive generations of 
neutrons had the same number of neu- 
trons, 

To shut down a reactor we simply 
keep reducing the number of neutrons 
in succeeding generations. To start up, 
we let the neutrons increase in succeed 
ing generations until we reach the power 
level wanted. This must be done with 
the controls, whatever form they take. 

In Part 8 we met the multiplication 
factor k, which is the ratio of the num- 
ber of neutrons in one generation to the 
number in the preceding generation. 
When k = 1, a chain reaction proceeds 
at constant level; when k is less than 
one, reactor power decreases; when 
more than one, reactor power rises rap- 
idly neutron produces 


becau se each 


more than one new neutron. 
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In control studies, reactivity P is cal- 
culated by the following formula: 


oo ae 
/, i 

When P = 0, reactor power stays at 
a steady level; when it is positive, reac- 
tor power increases; when negative, re- 
actor power decreases, Fig. 6 shows how 
P varies with k. 

A unique feature of reactors is the 
fact that they continue producing heat 
for a short time even after they are shut 
down. Radioactive decay and delayed 
neutrons cause this effect. The coolant 
must remove this heat or reactor tem 
perature may exceed safe limits. This is 
a new practice that operators will have 
nuclear-fired plants. In 
emergency shutdowns the heat picked 


to learn in 


up by the coolant must be dissipated to 
This might call for 
emergency coolers in the steam cycle 


some 8a fe place. 
The next article will cover: shielding, 
heat utilization and steam-power cycles 


in a forthcoming issue 
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EXTERIOR VIEW of two Babcock & Wilcox 875,000-Ib per-hr 1800-psi 1000/1000-F 


semioutdoor boilers: units 


7 and 8, Delaware Station, 


Philadelphia Electric Co 


Latest practices in... 


Insulating semioutdoor boilers 





ee es 
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CLOSEUP of 


layers of 


air-heater insulation: two 


mineral wool; wire netting 


INSULATING cement troweled over wire 





netting on boiler-casing wool blocks 


By JOHN BARNHART, Executive Director, Industrial Mineral Fiber Institute, Inc 


® Unirs No. 7 ano 8 at Delaware Sta 
tion, Philadelphia Electric Co, 
semioutdoor boilers. (For engineering 
details see Power, Sept 54, pp 96-99.) 
Insulation of the boilers and piping is 


have 


extremely interesting because a number 
of knotty problems were met and suc 
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cessfully solved in this utility plant. 

Requirements. During construction 
of outdoor plants, insulation must be 
sufficiently weather-resistant to be struc- 
turally stable. Other important require- 
ments for insulation are low-moisture 
absorption, ease of installation and a 
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K factor that is not adversely affected 
by the weather. Failure to meet one or 
more of these conditions can increase 
job costs. 

Economics. Heat conservation is more 
impertant in outdoor and semioutdoor 
plants than in housed ones. So choice 
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I-D FLUE connection to stack shows road 


mesh and two layers of wool block 





COMPLETED boiler casing shows mastic 


weatherproofing over the 


scored cement 


of the most economical thickness for the 


insulation is a more critical decision. 
Weather conditions, plant location, fuel 
cost and operating temperature of the 
equipment all affect the most economi- 
cal thickness. 

Besides its thermal properties, insula- 
tion for outdoor plants must be rugged 
enough to withstand high wind veloci- 
ties, drenching rains, snow loads, radi- 
and normal 


abuse (personnel! often walk on insula- 


cal temperature changes, 


tion and drop tools on it) 
after 


During and 


its installation, anchors may be 

subjected to severe loads. 
Weatherproofing. Both metallic and 

mastic materials 


At 


Delaware Station a sprayed mastic mem 


weatherproofing are 


available for outdoor boilers. the 
brane was chosen because it appeared 
to have a number of advantages over 


metallic weatherproofing, especially for 
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MASTIC 


mineral-wool 


being ver 


the 


applied cement 


block 


on 


on stack flue 


BOILER access door 
left; before 


after mastic spray, 


same, mastic spray, right 


maintenance. Subsequent operation has 

verified the validity of this decision. 
For 

must, among other things, be 


best results a mastic membrane 
continu 


ously plastic to permit insulation move 


ment, be impervious to moisture and 
acids in the atmosphere, be nonoxidiz- 
ing (resistant to ultraviolet and infra- 


sunlight), have sufficient film 


strength to withstand high winds, have 


red of 


high adhesion without reinforcement 
and, depending on the application, be 
able to withstand temperatures to 600 F 

Other required 


structural strength, easy sealing at the 


properties include 


joints, and low first and applications 


costs, 

insulation. This station is an in- 
teresting example of using mineral-wool 
block insulation in conjunction with 


mineral-wool flyash-base insulating fin- 
ishing cement protected by a mastic- 
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COMPLETED 


sprayed 


stack flue is covered with 


skin of weatherproofing mastic 





FAN casing and intake insulation before 


the 


STRETCHING poultry netting 


era 


wire netting and cement are applied 


wo 


ri 





over min 
insulation on the boiler casing 
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INSULATING continued 





STEAM-ALINE insulation after spraying 


with weatherproofing mastic compound 


INSULATED hoppers below dust collectors 
will be sprayed with weatherproofing 


membrane weather-proofing for boiler, 
fans, ducts and the outside piping. 
Operation to date proves the combina- 
tion of specific materials satisfactory 
for heat-loss reduction, minimum main 
tenance, elimination of painting, and 
ease of structural changes after boiler 
erection, 

Major changes were made in soot 
blowing equipment and piping without 
excessive insulation replacement costs 
or labor. Canvas jackets have been elim- 
inated on all piping with an internal 
temperature of 600 F or higher. Mastic 
membrane is used instead, reducing fin- 
ish maintenance. On 1050-F piping, 
temperature of insulation exterior does 
not exceed 120 F, 
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LARGE AREA of boiler roof casing is exposed to the weather 
Cement, 3-in. thick, covers grating, with mastic over this 





BOILER DRUM and casing after application of the weather 
proofing mastic to these surfaces. Note boiler access doors 











ow to submit 
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Winners at Diamond Alkali Co: 

L to r—F H Rockwell, chief project en 
gineer, Central Engrg Dept; N J Braski, 
plant engineer; G J Orosz, project en- 
gineer, Central Engrg Dept; Howie 
Kallen, Power; C H Shie, works engi- 
neer; R C Sutter, chief engineer, Paines- 
R Day, 


Power Dept 


ville Central Engrg group; T 


assistant superintendent, 


Don’t miss this chance to win recognition 


> Entries for Power’s 1955 Modernization Award pro 
gram close May 15. If you completed a renovation job 
during 1953 or 1954, here’s your chance to win recog: 
nition for your accomplishments—recognition in the 
pages of Power, recognition in the form of a citation to 
be displayed proudly in your plant. To grasp this oppor- 
tunity, read the simple entry instructions below and act 
on them now. 

Last year’s 


program demonstrated 


that 
the 18 plants receiving awards piled 
up annual savings of over $3 million per year. And it 


com lusively 
modernization pays 


proved that modernization pays right across the board 


in steam and power generation, in electrical distribu- 


tion, in heating, air-conditioning, refrigeration and com 
pressed-air systems, 

This year’s program promises to be even bigger and 
better. To take your place in it only one step is required. 
Ask for an entry blank to summarize your results, 

Remember, entries may be made for any type of plant 

steam, diesel or hydro—in any service-—industry, in- 
Modernization may involve the entire 
power-service system, or any major part of it. Small 
projects will receive the same consideration as large ones. 

So if your plant qualifies, be certain to read the simple 
instructions below. 


stitution or utility. 


Send for your entry today, while 
there is still time. 





Modernization 


c/o POWER 


1. Entries may come from plants of 
any type, of any size, in any service, 
where a modernization program was 
completed in 1953 or 1954. Modern- 
ization may cover entire power-serv- 
ice installation, or any major part. 
2. Entries may be made by any re- 
sponsible member of a plant staff, or 
by a consultant for his client. 

3. To enter, just say “I'd like a 1955 
Blank” and 
address your postcard or note to: 


Modernization Award 


tered and solved. 


APRIL 1955 


Award 


McGraw-Hill Publishing Co, Inc 

330 West 42nd Street 

New York 36, N. Y. 
4. The streamlined entry blank makes 
it easy for you to tell us about your 
modernization: (1) 
(2) the reasons for it (3) the results 
(4) unique features of the job (5) 
what unusual problems were encoun- 


Committee 5. Entries will be received to May 
15, 1955. Announcement of awards 
will be made in the 1955 Mid-Sep- 
tember Modern Plant issue. 

6. Arrangements for presentation of 
awards suit the 
mutual convenience of the recipients 


and the POWER staff. 


7. There is no set number of awards. 


will be made to 


what was done 


It is our intention to recognize all 
plants that have carried out modern- 
izations of outstanding merit. 
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240v and below, oc 


Ee 480 fo 24ivac 


@ 600 to 4B/ vac te These ratings formerly used 


NEW RATINGS 


ot ali voltages,600v ond below 
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50 


interrupting reting, amperes X 1000 
oe 
e 


25 








150,000 








100,000 





/aterrupting values for 5 circuit breaker types af 6OOv and below 


Manufacturers boost IC ratings 50” 


@ NEMA committees have long been considering adoption of 


higher interrupting ratings for large 600-v air circuit 


breakers when applied at 240 and 480 v 


@ Circuit-breaker manufacturers have recently announced just 


what these higher values are. And it all adds up to a tidy 


possible saving for the circuit-breaker user 


& bor 


manufacturers have been jointly probing 


SEVERAL YEARS circuit-breaker 
the feasibility of stamping a more real 
istic «oimterrupting-capacity rating on 


large low-voltage air circuit breakers. 
Until about six weeks ago, IC rating 
leveled for 600 v was the recommended 
value to use at 240 and 480 y 

But circuit-breaker design engineers 
have long suspected IC ratings could 
be boosted on 600-v air breakers applied 
it lower voltages. And manufacturers’ 


recent lab tests have pinned down ac- 


96 


tual practical values for the increase. 

Higher values for IC ratings were 
announced by manufactur- 
ers before final approval was pinned 
down by NEMA as a body. Little doubt 
that the extended rat- 


individual 


exists, however 
ings (chart above) will become an in- 


*Cireuit breakers involved in this uprating are 
the large air types in the low-voltage clas 
Typical are Allie-Chalmers type G Genera! 
Electric AK-1; 1-T-E type KA, KB, Ki LG 


Westinghouse DB Two additional manufactur 

in this same NEMA group, Roller-Smith 
und Federal Pacific, are not commenting on 
their plans at this time 
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dustry standard. Four of the major cir- 
cuit- breaker manufacturers Allis- 
Chalmers, General Electric, 1-T-E, West 
that 
present line of large air circuit break 


inghouse—have announced their 
ers will meet the extended IC ratings 
at the lower voltages 

Briefly, this passes along to users of 
this type breaker some facts that re 
cently came to light in manufacturers’ 
labs*. Now, subject to specific limita- 
tions, it is possible to install less costly 
low voltage 


breakers in applications. 
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Here's one example of savings possible through higher IC ratings 


Using the setup, right, GE engineers 
estimate 30°, can be saved on cost of 


breakers. Here’s how: With old IC rat- 


ings, main breaker is 4000-amp type 
{K-1-100. Then assuming eight 600 


amp feeder circuits, eight electrically 
operated AK-1-50 air breakers are ap 
plied in cascade. Estimated total price 
for indoor drawout breakers, $25,200. 

With higher IC ratings, main 
breaker is same type, but feeder break 
ers become AK-1-25’s; still cascaded. 
Estimated price, $17,600. This 
shows up as $7600 difference or 30.2% 
These hold for all 


major manufacturers, 


new 


now 


savings. figures 


Remember, breakers are connected 
in cascade simply to cut first cost. It’s 
possible for main and feeder breakers 


in cascade to open under a heavy short 


Note; New ratings permit 
using lower-cost breakers 
in feeder circuits 


* /20/ 208v service 
/00,000 amp available 


4000 amp breaker 





IP PPP PPP 


Note: Feeder breakers are cascaded. 
All feeder circuits are GOO amp 





on some low-voltage circuit breakers 


And the low-voltage field is really big: 
90% of all breakers applied in commer- 
cial buildings and industrial plants are 
at 480 v and below. As a rough indica- 
tor of possible savings, you may realize 
a 27% cut on the cost of switchgear in 
1000-kva load 
Chere is no announced change in basic 


a_ typical center unit. 
breaker prices. 

General Electric engineers point out 
that this change affects no ratings de 
termined by current alone, such as 
short-time, close-and-latch, and continu 
And there is no change for 


breakers applied at 600-v ac or 250-y 


ous current, 


de. GE also indicated this increase 
in interrupting rating is limited to 
breakers having dual magnetic trips 


(long time—instantaneous). Breakers 
equipped with selective trips are not 
affected: They should not be applied 
above their short-time rating. 

It's now possible to get breakers in 
some IC categories with lower continu 
ous ratings than were available before 
at 240 and 480 v. Example: Smallest 


continuous rated 75,000 IC breaker was 


APRIL 1955 


formerly 2000 amp. Under new IC rat- 
ings you get a 600-amp breaker at 240 v 
having a 75,000 amp IC-——such as GE’s 
{K-1-50 or Westinghouse DB-50. Basi- 
cally, the breaker-selection technique 
has not changed. For a condensed ver- 
sion of modern circuitbreaker applica 
tion practice, see Power Oct 1953, p 
106. 

Quite naturally, you 


will meet up 


with distribution systems where the 
breaker type being considered will sat 
isfy the IC requirement, but it may not 
be large enough to handle continuous 
current needs, Standard practice here 
is to use the next-larger-type breaker. 

Word of caution is introduced by 
I-T-E engineers that bus, bracing, re- 
lated equipment must still meet short- 
circuit needs. Remember, allowable IC 
for the current breakers does not influ 
ence this latter portion 

I-T-E points out further that certain 
ground rules must be adhered to when 
planning to take advantage of the higher 
IC values. Here are typical limitations: 
(1) Breakers must be equipped with 
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instantaneous trips set no higher than 
1500% of coil rating for their KA, KB 
and KC-—-and 1200% for their type LG. 
(2) Cascading is limited to two steps 
at 480 and 240 v, and within specified 
limits. (3) Selective trip applications 
are limited to 600-v IC ratings. (4) 
Short-time ratings are equal to 600-v 
(5) For other than 50 or 60 
cycles, use 600-v ratinizs only. 


IC rating. 


Since there was no fundamental 
change in the breakers involved, what 
about the allowable IC rating on break 
Where the breaker 
is the same type and design as those 
now being sold, uprating might be OK. 


But before deciding, check this point 


ers now installed? 


with the specific breaker manufacturer. 

With the fast growth of available 
short-circuit current in utility lines and 
industrial-plant generating equipment 


this up-rating of maximum safe IC 
values for installed equipment should 


be given much consideration. Some 
times it may mean a considerable say 
ing through continued use of breakers 


now verging on the old IC limit. 
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A CASE STUDY: 


How engineered 


A 1954 award winner 








this plant’s ills 


Faced with smoke violations and costly power 
services, Motor Products Corp decided it was 


high time to modernize. And smart engineer- 


ing made it pay off 


® It’s NOT ALWAYS necessary to make 
a multimillion dollar investment to reap 
the benefits of a smart modernizing pro- 
gram. Far from it. Many of today’s 
best renovating efforts are handled with 
small- and medium-sized $ outlays. 
Spotting such jobs isn’t hard either, 
They're usually earmarked by that 
“something extra”—clever arrangement, 
adapting old units to new systems, at- 
tractive cash returns, etc. 

The job by Motor Products Corp, au- 
tomotive-parts manufacturer, fits this 
description to a tee. Faced with an 
overloaded and poorly operating com- 
pressed-air system, smoke-ordinance 
violations, poor boiler control and ineffi- 
cient coal and ash handling, they called 
in local consultants Boddy, Benjamin & 
Woodhouse, Inc to make an exhaustive 
study. Company engineers worked hand 
in hand with BB&W, reported these sys- 
tem weak links; 

Compressed air. Two electrically 
driven 500-hp air compressors were 
operating too close to maximum capac- 
Power acknow es cooperation of R B Gilray, 
Plant Engineer, Motor Products Corp, and M W 


Benjamin of Boddy, Benjamin & Woodhouse, Inc, 
in supplying information for this article 
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Here's the $ picture 


Item 


Air compressor 


|-d.fan motor, 
insulation, 

draft controls 
Ash handling 
Coal handling 


Stokers 


Total 


ity—often on a 3-shift basis. To make 
matters worse, intake air was heavily 
laden with flyash, scoring compressor- 
cylinder surfaces. 

Ash handling. Two boilers, dump- 
grate spreader-stoker-fired, discharged 
their flyash from tubular dust collectors 
into an old 175-ft brick chimney. While 
the chimney wasn’t connected to other 
equipment, MPC received several 
smoke-violation notices. The stack’s nat- 
ural draft was causing heavy flyash 
emission. Also, stub stacks were dis- 
charging boiler flue gas just below a 
large new “Motor Products Corp” sign. 

Operators removed ashes from the 
stoker pit manually. A small drag con- 
veyor pulled ash across the cellar floor 
to a bucket elevator that deposited its 
ash load directly on the ground. After 
raking flyash from the old chimney, 
through a clean-out door, operators 
crane-loaded both flyash and bottom ash 
onto trucks—a time-consuming step that 
created dust problems. 

Coal-handling system was short on 
bunker capacity, mainly because the 
bunker-feeding screw conveyor was di- 
rectly atop and off center of the bunker 


ENGINEERING AND MANAGEMENT SECTION 


Deaerating heater 


Investment Annual savings 
$78,000 $26,000 
4,900 12,400 
41,000 5,800 
33,000 8,400 
32,000 Te 
17,000 1,600 
$205,900 $54,200 


Result: Loss of about 35 tons of active 
storage. In addition, unloading, stock- 
ing out, reclaiming and loading coal, 
all handled by crane, wasted valuable 
time, proved costly. 

Draft control. Oversized outlet dam- 
pers pushed low-load draft regulation 
way out of line, boosting stack-gas tem- 
peratures above reasonable limits, wast- 
ing Btu’s. And uninsulated boiler sur- 
faces further aggravated the problem. 

Feedwater. Cavitation was eroding 
a relatively new boiler-feed pump. Close 
check showed that net positive suction 
head was too low. To add to feedwater 
troubles, deaeration was virtually non- 
existent. Feed heating was done in an 
old (1910) cast-iron tray-type heater. 
Corrosion had long since removed even 
the tray supports. And condensate lines 
were, naturally, in poor condition. Also, 
possibility of oxygen pitting in boilers 
had to be dealt with. 

In brief, plant conditions called for 
quick, positive action. Following para- 
graphs show how MPC engineers, work- 
ing with BB&W, turned this “company 
sore spot” into a clean, efficient, $-sav- 
ing operation. 
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Compressed air... cheaper 


Elevating air intakes 60 feet to powerhouse roof now insures 
clean air to compressors, practically eliminates chance of 
cylinder scoring because of entrained flyash, 

Heavy demand for low-pressure process steam made choice 
of steam-driven air compressor——to boost service-air capacity 

look attractive. Savings were even better than expected. 
At full load (3000 scfm) the unit saves $4.63 per hour over 
motor-driven operations, for a yearly savings of $26,000. 
Compressor, left, cost $78,000 installed. Pay-out time for 
the outlay: less than three years. 








Firing ... cleaner 


Installation of a second 3-speed 50-hp i-d fan motor, along 
with new draft controls and insulation of some exposed boiler 
surfaces, cost $4900, yielded annual savings of $12,400, Then, 
to improve low-load operation, MPC blocked open the old 
oversized dampers, added a throttling-type damper, built in 
their own shop, Net effect was to cut back stack-gas tempera 
ture by 80 F, improving firing efficiency. 

Light-load summer-weekend operation, with existing firing 
equipment, wasn’t good. In fact, smokeless operation was vir- 
tually impossible. And ash-dumping always produced exces 
sive smoking. 

Installing new continous-ash-discharge spreader stokers 
licked the problem. Unit uses alternate rows of reciprocating 
grates to discharge ash and agitate fuel bed, improving 
combustion-air distribution. High-pressure overfire-air fan 
and existing cinder-return system complete the installation 








_Sérew conveyor Chie Coal handling ... simpler 
\ : » ’ 2 } e/evator 
’ a “ Fit 








Old crane-handling methods were replaced with a completely 

f zy ; Crane for RRA hopper ‘ : 
i tocking out cor new time-saving system, left. Railroad hopper car, feeding 
| Added to 1 ° track hopper, empties coal into apron conveyor. From here 
a increose fae Y coal goes to crusher and bucket elevator, discharging 

ppepepey DUNKEL iy k , : : 

oh apacity to existing serew conveyor over bunker. Engineers picked 
1 - Ty - up more storage space by raising and centering screw con- 

Basement fi ; , , 
A i. veyor over bunker. System sketch also shows how increasing 

. . 
Cater oe At bunker height ups storage space even more 
conveyor hopper Locomotive crane shown is now used for stocking out. 
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ENGINEERED MODERNIZING continued 











Feedwater ... more reliable 


Existing water treatment was, for all practical purposes, 
internal only. Organic phosphate mixture was injected into 
boiler drums at timed intervals. Cost for this treatment, plus 
blowdown losses, was about $1100 a year. 

Careful study by BB&W considered hot-lime-soda or 
sodium-hydrogen-zeolite softening. But pay-out times for both 
these proposals were far from attractive. Most economical 
spray-type deaerating heater. 
and hydrogen-zeolite 


solution proved to be a new 
If conditions change, future 
softeners can easily be added. 

New spray-type deaerator clears up major faults of old 
system, safeguards against oxygen pitting of boilers, keeps 
condensate-line maintenance to a minimum. And locating it 
some 35 feet above the boiler-feed-pump suction cured a 


sodium 


severe cavitation headache. 
MPC also gets substantial feedwater-temperature boost 
as a result of this new unit. 
































PRINCIPAL NEW POWER-PLANT EQUIPMENT 


Ash handling... faster 


Up-to-date pneumatic steam-jet vacuum ash-removal system 
replaces costly manual ash removal. Making good use of 
old equipment, engineers decided to slice off top 120 feet 
from the old stack, converting it to an ash silo. Silo roof 
now holds primary and secondary ash receivers, vent filters. 
Also, platform inside silo, 13 feet above grade, houses rotary 
dustless unloader—an important item in clean, fast ash re- 
moval at MPC. Sketch at left shows equipment arrangement. 

Existing stub stacks were saved by simply adding 20-ft 
extensions to them. They now clear company sign keeping 
the sign free of stack-gas emission. Welded stiffeners on 
stack help support additional load. 





Motor Products Corporation, Detroit, Mich. 


h” Height added Ash receivers, 
rm to stocks a titers 
=f] Old stock, 
cut down to 
I 7 serve as ash 
Ash éon- silo 
1] veyor line 
Rotary 
_ unicader 
| i 
— 
Stokers, 2 Detroit Stoker Co 
Continuous cleaning grates, three rotors each, 40,000-Ib-per-hr con 


tinuous evaporation, 127.5-ft active area 

Deserating heater, | Cochrane Corp 
120,000-Ib-per-hr outlet capacity, 10-psig operating pressure, 20,000-Ib 
storage capacity, atomizing deaer ator 

Coal-handling system 
30 tons per hr, 154-in 
hopper, inclined apron feeder, 

Ash-handling system 


Fairfield Engineering Co 
Includes 12x12-ft track 
centrifugal-discharge bucket elevator 
United Conveyor Corp 
steam-jet vacuum, pneumatic, 


bituminous screenings 


10 tons per hr ash handling, 


automatic 


primary and secondary separators, 25-tons-per-hr rotary dustless un- 
loader 
Overfire-air ian, 1 


1750 cim, 25-in.-wg static pressure, 


North American Manufacturing Co 
motor drive 

. Ingersoll-Rand Co 
double acting, 


Air compressor, | 
2950 cim, 100-psig diocherge press., 557 hp, 
steam driven 


compound, 


Stanley-Carter Co 


H Martin Construction Co 


Piping contractor 
General contractor F 


Architects and engineers Boddy, Benjamin & Woodhouse, In« 
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RECONDITIONED BOILERS at sugar mill came from irrigation 


bagasse fuel. Conveyor brings fuel to refuse feeders shown 
suMping plant sever 
is f } 


miles from mill. Mounds in foreground are to right of boiler. Feeder is designed so moist fuel won't jam 


Mill burns residue with spreader stokers 


Older boilers at sugar mill on island of Maui, Hawaii, gave poor 
bagasse firing efficiency, were hard to clean. So when time 


came for expansion, new units got modern firing equipment 


By R H HUGHES, Mill Department Head, Hawciian Commercial & Sugar Co, Ltd 


BP OUR EXPANSION PROGRAM at the modern firing methods for any new of moving them to the cane-sugar mill. 
Puunene Mill, largest sugar factory in units at the cane-sugar-producing mill. Boilers. We contacted the manufac 
Hawaii, called for additional steam-gen Decision to increase the mill capacity turer for a proposal for conversion of 


erating capacity amounting to 100,000 was made in 1951. And to get new boil the units. Our needs were 


as follows 
lb per hr. Bagasse, residue from making ers then meant extended delay in deliv 


maximum continuous rating of 50,000 


cane sugar, was to be the primary fuel ery because of the Korean conflict lb per hr per boiler operating at 
for the boilers furnishing this added Luckily the company had two 800-hp 150 psig, saturated steam: mechanical 
steam. oil-fired Stirling boilers available. These —stoker equipment suitable for automatic 
Before expansion, all the boilers were units were at the recently electrified combustion control for bagasse firing; 
fired with bagasse in step-grate furnaces water pumping plant about seven miles mechanical removal of accumulated ash 
with natural draft. Poor bagasse firing from the mill. Inspection proved the on grates 
efficiency and furnace ash disposal dif boilers satisfactory for further use. So The boiler manufacturers proposed 
ficulties dictated that we look for more it was decided to Zo ahead on the basis removing certain generating tube ind 
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MILL BURNS RESIDUE continued 
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CROSS SECTION of Stirling boilers installed at mill, Note air FEEDER AND ROTOR insure regulated feed without jamming 


jet under rotor and jets and cinder return in the bridgewall 


installing waterwall tubes in three of the 
rebuilt furnace walls. 

Firing equipment, The stokers pro 
posed were spreader stokers with power 
Each boiler 
have three oil burners for periods when 
Additional 


major equipment proposed consisted of 


dumping grates. was to 
bagasse was not available. 


forced- and induced-draft fans as well 


How Stirling boilers were moved 





TIPPING BOILER to horizontal 


electrified 


position 


at recently pumping plant 
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10-ft stack 

The firing equipment had to be able 
to handle moist fuel without jamming. 
Cane residue at Puunene has a moisture 
content of 42%. (Heating value is 4730 
Btu per lb as fired.) Cane is complete- 


as overfire air fans and a 


ly broken up by shredders in the mill- 
ing operation before delivery to the 
boilers (see fuel photo at top, p 103). 


This is the first refuse conveyor feeder installation ever made 


Equipment picked to do the job con- 
sisted of four major elements: bagasse 
stoker air and overfire 
air; dumping grates. 

The bagasse feeders are at the bottom 
of expanding hoppers, which hold the 


feeders; rotors; 


fuel supply. Feeders consist of a travel 
ing flight conveyor, three feet long, and 
a feed roll above the discharge of the 





STRUCTURAL-STEEL CRIBBING built around each boiler 


lower the boilers int 
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position to be re 





made it possible to tip and 


eived by low-bed trailer 
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BAGASSE FUEL 


boilers. Fuel 


conveyor, 


veyor drive 


times the speed 


prevents 
point. (See 


facing page.) 


Fuel, discharged from the feeder, 
to the 


through a chute 


tom of the 


and 


jam-ups 
illustration, 


chute 


it 


The 


moisture 


rotates 
the 
at 


top, 


received 


ntent 


about 
conveyor. 
this 


rotor at the 


2-bladed 


at 


falls 
bot 


rotor 





the 
42% 


Feed roll is geared to the con 
three 
This 
discharge 
right on 


propels the bagasse into the furnace. 
Speed of the varied to 
regulate the length of fuel throw 
thereby the fuel distribution 
Bagasse is a low-density 


rotor may be 


and 
fuel and for 
this reason is difficult to spread by the 


rotor alone. So a series of air nozzles 
are located below the 


injecting the fuel 


rotor to assist in 

Air jets are in the watercooled bridge- 
wall, just the grates 
another about halfway up the wall. Four 
cinder-return between the 
illustration, 
top, left on facing page.) These nozzles 
in the target wall provide additional tur- 
bulence for suspension firing and also 


one set above 
pipes are 


two sets of air jets. (See 


furnish needed combustion air. 
Relocation, construction. Contract for 

supply of conversion materials was 

in April 1951. At the same 


we began to move the boilers from 


negotiated 
time, 
the pumping plant to the sugar mill 
(photos at bottom of this spread). By 
July 1952 the job was complete and the 
boilers were on the 

Operation. The 
than met our desired capacity, surpass 


line. 

boilers have better 
ing it by about 10% 
ated continuously at 


They have oper 
55,000 Ib per hr 
each and at peak loads have run for an 
hour or more at 65,000 lb per hr. 
Firing equipment has operated to our 
complete satisfaction. Original design 
conveyor feeder meters bagasse flow to 
the furnace under automatic control 
The fuel burns 


As a result, response to load changes is 


largely in suspension 


rapid, a 
over the 


very noticeable improvement 
with our old step- 
The new units will pick 


up from low to maximum loads in less 


response 


grate furnaces, 


than a minute when firing bagasse. 
After 


operation, 


about 18 months of continuous 
no major outages have oc- 
curred because of modernized design of 
boilers or furnaces, Settings have re 
mained in satisfactory condition during 
this time. Ash from the furnaces is very 
friable handled, indicating 
furnace temperatures are well be low the 
slagging temperature, 


and easily 


We dump the grates once every eight 
hours and hoe the ashes to an ash con- 
the front. The conveyor sends 
the ashes to a bin from which they are 
taken once a shift to a 
his is in sharp contrast to ash removal 
with the old step-grate furnaces, There 
we have to slice the ash from the grates, 
it from the furnace, and take it by 
wheelbarrow to conveyors, 


veyor at 


disposal area. 


hoe 


FIRING-EQUIPMENT SUMMARY; 


Boilers Babcock & Wilcox Co 
Stirling, 180-psig design and 150-psig operat 
ing pressures. Boiler surface 7909 sq ft, 


waterwall surface 618 sq ft, 
3810 cu ft 

Spreader stokers 
RotoStoker with 
grates 


furnace volume 
steam-mechanical oil burners 
Detroit Stoker Co 
power-operated dumping 
feeders 


Bagasse conveyor Detroit Stoker Co 


I-d fans Prat-Daniel Corp 

F-d fans American Blower Corp 

Overfire air fans Buffalo Forge Co 

Stack Prat-Daniel Corp 
40-ft Thermix stack 





CARRYING BOILERS from pumping plant to sugar mill 


turned around 
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On the way, each boiler was 


were in proper position for reinstallation 
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TRANSFERRING the boiler from low-bed 


trailer to temporary staging at the mill 
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Going to make a technical talk or 
present a paper? 
Don't be a ‘platform character’ 


Here are the steps that make it easy 
for you to... 


Monotonous Morton... 


has incredibly dull paper . .. reads 
every word ...in monotone . . . doesn’t 
look up... acts like he never saw his 
paper betore 





Get engineering ideas across to 


& WHEN YOU'RE PRESENTING IDEAS to any audience, 
whether it's a group from your own plant, a meeting of 
the board of directors, or a session at a technical 
society meeting, you have to know how to get your 
thoughts across. 

The steps outlined here will help any time you're 
addressing an audience. But we'll assume that you're 
going to present a technical paper. Let's see how to 
go about it. 


Know why you're talking 


Usually an engineer gives a talk or presents a paper 
because he’s done something new and interesting, or 
because he knows more about some subject than his 
fellow engineers. He wants to pass along this informa- 
tion to his fellows—for their benefit and, of course, to 
increase his own professional standing and prestige. 
Such an exchange of information is basic to all engi- 
neering progress. 

The key thought here is the successful transmission 
of ideas. No matter how valuable the work done, the 
whole thing falls flat unless the speaker succeeds in 
transferring his ideas and knowledge to the people in 
the audience. 

If you fail to put across your ideas, not only have 
you wasted your time-—more important, you've wasted 
the time of everybody who came to hear you. A speaker 
has a very real obligation to his listeners—they expect 
to be instrueted, and perhaps amused, and have a legi- 


timate complaint if he fails them. Too many speakers 
act as if the audience had no choice but to listen. 


Keep the story simple 


When you're presenting a technical paper, the first 
step is writing. (And that’s usually the first step with 
any prepared talk.) The trouble is that engineers 
often assume writing a paper is the whole job, rather 
than the beginning only. 

Let’s take a look at this first step. Here, as well as 
in the spoken presentation, your job is to get your ideas 
across to someone else. So the prime need in any tech 
nical paper is clarity. And clarity, in turn, depends 
on simplicity. 

Too many technical papers read as if the author is 
trying to impress people by using big words, compli- 
cated sentences and technical jargon. The trouble 
usually comes from the fact that the author is highly 
impressed by being asked to write a paper. He gets 
musclebound trying to express his thoughts in a dig- 
nified “scientific” style. 

To help you avoid this, here are a few quick rules 
for clear, simple writing: (1) Use short words instead 
of long ones. (2) Keep your sentences short. Don’t 
let them get long-winded. (3) Use specific statements 
rather than general. (4) Use active instead of passive 
verbs. Don’t overwork “is,” “was,” and other parts 
of the verb “to be.” 

You can find out more from any one of several recent 
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Mike-shy Marvin. . . 


stands three feet from the mike 
weaves back and forth... either you 
can’t hear him... or you get an ear- 
splitting boom 








Screen-hog Sam... 


uses slides showing silhouette of his 
head and ears... not much else 

but no matter you couldn't read 
the slides even if you could see them 





an audience — shor 


good books—for example, “The Art of Readable Writ 
ing,” by Rudolph Flesch, or “The Technique of Clear 
Writing,” by Robert Gunning. 


Choose how to present it 


Now let’s say you've done a good job of writing your 
paper. Next you must decide how to present it. 

here are two apparent choices. First, you can read 
it. Second, you can give it extemporaneously. But 
the first is sure to kill interest and put the audience 
to sleep. You want your talk to transfer ideas and 
knowledge to your listeners. Don’t reap! 

The second way--an extemporaneous speech—may 
be too difficult unless you are an experienced speaker. 

Here’s where you can take advantage of a $64 sug 
gestion. It’s not as good as extemporaneous speaking, 
but it comes pretty close and it’s a lot easier for the 
occasional speaker. 


Make up a ‘speaking’ version 


Start by writing a “speaking” version of your paper. 
But, you say, I’ve written the paper—what’s with this 
speaking version? How does it differ from the original 
paper? 

Well, it differs in several major respects. In the 
first place, your speaking version should be much 
shorter than the written one. The paper necessarily 
includes all detail for a complete exposition of your 


t and sweet 


subject. But, in speaking, your time will be limited by 
the schedule of the program, 

More important, your time is limited by what the 
audience can take. Making your story too long and 
full of details defeats your purpose because you lose 
your audience. Remember the rule: The mind can’t 
absorb what the fanny can’t endure! 


Always remember your audience 


Your speaking version will also differ from the written 
paper in style. Communicating ideas by speech has 
some advantages—-you can reinforce meanings by voice 
inflection, changes of pace, gestures, etc. But the 
listener has a handicap compared to the reader. If he 
misses a point, he can’t go back and clear it up the 
way a reader can, 

So clarity of expression rates top importance. Take 
particular pains to put your ideas in the simplest words 
and sentences and keep a sharp eye on the pace of the 
presentation. This doesn’t mean the speed with which 
you speak, but the rate at which your ideas follow one 
another. Space them out with “filler” words and 
phrases. 

Be particularly careful to use transition words and 
phrases that make the structure of your ideas clear and 
warn your audience of a change in subject or direction, 

Finally, keep in mind that speaking is different from 
writing. Spoken English is loose, informal, colloquial. 
It uses slang, is lively and colorful. So in the “speak- 
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GET IDEAS ACROSS continued 





ing” version try to put down the words you'll give out 
before your audience, Leave some holes for extempor- 
aneous comment, perhaps remarks on the lantern 
slides. Indicate spots where a story or a wise crack 
might liven things a bit. 


Do your ‘homework’ beforehand 


Now actually you're going to read this “speaking” 
version, but a little sleight of hand will kid your audi 
ence into thinking you're not. 

First step is to put the speaking version on 3x5 
cards, Then it will look like you are speaking from 
notes. Have the notes typed for easy reading. 

Next, live with the cards for several days. Read them 
at odd moments, soak up the words and phrases, drill] 
into your mind the order of the thoughts. But don’t 
try to memorize! 

If you do this conscientiously, you can use the cards 
as extended notes, speaking from them with only oc- 
casional glances. (And having the whole story at hand 
does wonders for your confidence. ) 

Then, since you wrote like you talk, and tucked in 
some side remarks and a story or two, you can put 
up a pretty good show, creating the illusion of extem 
poraneous talk. 


Don't ‘speak at'—'talk with’ 


The most important secret of effective speaking can be 
summed up in one sentence; “Never speak at an audi- 
ence, talk with an audience.” In other words. strive 
for a sense of communication. That’s what makes 
good conversation interesting. And lack of it makes 
many a talk extremely dull. 

Put yourself into the presentation. The ideas you're 
giving are yours—they're interesting and exciting to 
you. Don’t act as if they are remote and impersonal. 
Let enthusiasm and conviction show as clearly as they 
would in a face-to-face conversation, Such natural 
animation and sincerity create the desired sense of 
communication, 

Now one big caution: Take your time. You don’t 
have to speak slowly, but it pays to pause between 
thoughts. This gives you a chance to refer to the notes 
to see that you're still on the track. Too many speakers 
are afraid of the pregnant pause. They either rush 
along or fill the gaps with unintelligible grunts 

Finally, speak clearly and loud enough so all can 
hear. If there is a mike, stay with it. Look at the 
audience. That way you can tell if they fall asleep. 


Make sure you have the tools 


The chairman of the meeting, if he’s on his toes, will 
see that you have all the facilities you need to do a 
good job. But you must tell him what you need. And, 
since he may be green at the job, it’s a good idea to 
check for yourself, 

Is the rostrum in the right place? Can you refer to 
slides without standing in front of the screen? Is there 
a reading light so you can see your notes when the 
lights are out? Does it work? Is there a pointer 
handy? If you need a blackboard, is it in the right 
spot and equipped with chalk and an eraser? 

For a good job, consider that you and the chairman 
are putting on a show. To keep it from being a flop, 
you must review every step of the presentation with 
him. Make sure you're both working from the same 
scenario and that you know your roles. 


Slides—Watch out for booby traps 


Good slides add tremendously to the interest and value 
of a presentation. Poor slides ruin it. 

Technical societies have pamphlets on preparing 
and presenting papers. These include rules for size of 
lettering and other factors involved in making good 
slides. Study them and follow them. If you're not sure 
of the ability of your slide maker, take the precaution 
of looking at the slides, through a projector, before 
your talk. 

Make sure the operator's thumbmark is in the right 
spot, and that the slides are in the right order. Then 
check with the operator before the meeting. Find out 
if the projector is properly set up and focused. Tell 
the operator how many slides you have, what order 
they’re in, and about where they come in the talk. 
Don’t leave anything to chance. 

If you want to refer back to one or more of the 
slides after they have been shown once, tell him about 
it. Remember, he’s working in the dark. He'll have a 
tough time finding slides 12 and 23 if you spring it on 
him without warning. Also check on the lights and 
arrange with the operator as to how they should be 
handled. 

One more point. Try to make the slides an integra] 
part of your talk. Don’t put the listeners to sleep with 
a dull, slideless presentation and then try to wake 
them up at the end. You won’t transmit ideas by rush- 
ing through 15 slides in quick succession when time 
is short. It takes time to absorb information. 


Discussion—How to cope with it 


When you've given the talk and it’s gone off well, you 
are still not quite through. At most technical meetings 
there will be discussion. How this is handled depends 
to some extent on the rules of the society and the 
wishes of the chairman. 

If you can take each comment as it’s raised there is 
no particular problem, assuming you know what you're 
talking about. If the chairman wants to have all the 
discussion at once, to be answered in one closure, you 
have some work to do. 

Make sure you have paper for taking notes and jot 
down the points and questions raised by each dis- 
cusser. Get the discusser’s name, too, so you won't 
have to say “In answer to the question raised by the 
bald-headed man in the third row.” 

When you get your chance for rebuttal, take up each 
comment in turn and dispose of it to the best of your 
ability. That’s going to have to be extemporaneous 
speaking whether you like it or not. 


Here's how you benefit 


Suppose you've worked hard to learn how to get engi- 
neering ideas across to an audience. What good will 
it do you? 

As a speaker, you'll get more deserved recognition 
for work you have done and knowledge you have 
gained. And if others get this speaking know-how, 
you'll find life in an audience a lot easier to take. 

In addition, there’s more to this than just presenting 
talks to technical societies. “Writing and talking are 
the most common engineering operations,” says Phil 
Swain in his Proverbs for Young Engineers. “Other 
things being equal, skill with words will add between 
$20,000 and $100,000 to an engineer’s lifetime earn- 
ings.” So your work will pay off now and later. 
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ors DATA SHEET_____... 


Nominal pipe diameter, in. 
B = Diatomaceous earth thickness (inner layer), in. 
| C = 85% magnesia thickness (outer layer), in. 
D = Unit heat loss, Btu per hr per ft of pipe 
E = Insulation-junction temperature, F 


F = Outer-surface temperature, F 





Economical 
high-temperature insulation 


® Most ECONOMICAL pipe-insulation thickness depends on: 
(1) unit heat loss (2) hours per year of operation (3) cost 
of heat (4) cost of insulation (5) amortization rate for in- 
sulation. 

The table gives the unit heat loss for various-size pipes 
with different insulation-thickness combinations. These com- 
binations consist of diatomaceous-earth inner layer and 85%- 
magnesia outer layer. The table is based on 1010-F fluid in 
the pipe and 85-F still air surrounding the pipe. This table 
ean also be used for 1000-F fluid with no significant error. 

Temperatures at the junction of the insulation layers and 
it the outer surface are also listed in the table. 

Example: Find the economical insulation combination for 
a 12-in. nominal pipe carrying steam at 1010 F. Heat costs 
Wc per million Btu, the pipe will run for 8000 hr per yr. 
Applied insulation costs $7.25 per ft of pipe for the 2—14% 
in. combination; $8.00 for 2—2 in.; $9.00 for 244—2 in.; 
$10 for 24%.—2% in.; and $10.00 for 3—2 in. combination 
Amortization rate for insulation is 10%. 

The best thickness combination has the lowest total annual 
cost for heat and amortization. The following figures must 
be worked for each insulation combination to find the an 
swer. Let’s figure the 24%—2%% in. combination. This has a 
heat loss of 498 Btu per hr per ft according to the table 
Then: 

Annual heat cost = (8000 hr/yr) (498) ($0.4/10° Btu) 

= $1.59 per ft of pipe 

Amortization cost = ($10 per ft) (10/100) 
922 594 168 = $1.00 per ft of pipe 
766 585 151 Total annual cost = 1.59 + 1.00 = $2.59 per ft of pipe 
700 623 146 This total happens to be the least so the 244—-2'% in 
715 543 147 combination would be chosen. 
611 581 142 H DePaou West Reading, Pa 





POWER pays $35 for each Data Sheet accepted. Why not submit yours today? 
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Public Service Company of Indiana, Inc. 


selects this RILEY reheat unit for.... 


SARGENT G LUNDY 


Consulting Engineers 





LIBERAL 
FURNACE 
VOLUME 
.) 


2). 


. 


EFFICIENT 
FLAME 


PLACEMENT’ 
I OT AL A ' 12 
NTR ! : | RILEY 
DAMPERS || FLARE-TYPE 
BURNERS 
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Typical of the trend to more efficient and 


economical steam generating units is the Riley reheat 
unit recently purchased by Public Service Company 
of Indiana, Inc. This unit, the fifth and largest to 
be installed at the new Wabash River station is 
designed specifically to burn successfully poor 
grades of Indiana coal. 

Design features that make this performance 
possible are: liberal furnace volume, adequate fur- 
nace cooling, bare tube platens to reduce mid- 


furnace temperatures, efficient flame placement, the 


use of radiant reheat surface and a combination of 
damper and spray steam temperature control. 

The acceptance of Riley units by Public Service 
Company of Indiana, Inc. (this is its eighth Riley 
unit) and by a steadily increasing number 
of other leading public utilities is due to design 
characteristics such as featured by this unit, high 
yearly net efficiency, dependability and continuity 
of operation. 


For specific explanations and detailed 
descriptions of complete Riley steam gen- 
erating unit designs write or call your 
nearest Riley Sales Engineer. 





Complete Steam Generating Units 
and Fuel Burning Equipment for 
Public Utility and Industrial Power 
and Heating Plants 
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Steam Capacity 
805,000. Ibs/hr 


Design Pressure 
2075 psig 


Steam Temperature 


1005F 


Reheat Temperature 


1005F 


eT laslilaadae 
Efficiency 
88 


Public Service Co. of Indiana, Inc. is one of 
many important public utilities that in 
recent years have ordered Riley Reheat 


Units... 


Uteh Power & Light 
Company 
Gadsby Station 
1-575,000 tbs/hr; 
psig; 1000/1000F. 


1700 


Louisiana Power G Light 
Company 


Nine Mile Point Station 


Texas Electric Service Co. 
Fort Worth 


1-1,250,000 tbs 
2125 psig; 


/he; 
1005 /1005F. 


Central Louisiona Electric 
Company, Inc 


Teche Station 


1-1,000,000 Ibs/hr; 1725 1050 


1-350,000 Ibs/hr; 
psig; 1005/1005F ; 


psig; 1005/1005F 


City of Los Angeles, Dept. 

of Water G Power, Valley 

Steam Plont 

2-1,200,000 yeh! 2075 
psig; 1000/1000F. 


Florida Power Corp. 
Suwannee River Plant 
1-600,000 Ibs/hr; 

1550 psig, 1000F/1000F. 

Houston Lighting G Power 

Company 


Deepwater Station and 
Sam Berton Steam- 
Electric Station each 


1-1,200,000 Ibs/hr; 2125 
psig; 1005/1005F. 


| A Y 


WORCESTER, 


Dairyland Power 
Cooperative 
Alma, Wisconsin 
1-390,000 Ibs/hr; 


1650 
psig; 1005/1005F. 





t by a consulting 
ways of making 


your power costs 


LY 


COfroulton 
MASSACHUSETTS 


Boston, New York, Philadelphia, Buffalo, Washington, Pittsburgh, Cleveland, 

Detroit, Chicago, Cincinnati harlotte, New Orleans, Atlanta, St. Louis, 

Kansas City, St. Paul, ulsa, Houston, Denver, Salt Lake City, 
Los Angeles, Son Francisco, Portland, Seattie 
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EAGLE-PICHER 


SUPER 66° 


INSULATING CEMENT 


> STICKS to hot or cold surfaces « 


BECAUSE IT STICKS, it saves time! Eagle-Picher Super 
“66” really sticks, makes difficult jobs easy, usually 
requires no reinforcing on applications up to 114 inches 
thick. It applies quickly to any equipment, cold or 
heated up to 1800 F. 








BECAUSE IT STICKS, it saves money! Low-cost Super 
“66” provides far greater coverage and more effective 
insulation. Its “springy ball” structure of small, re- 
silient pellets of mineral wool, with thousands of dead 
air cells, assures maximum fuel savings! 


BECAUSE IT STICKS, Eagle-Picher Super ‘66’ can be 
used on irregular shapes where application of other 
insulations is often impossible. 


PREVENTS RUST, TOO! Super “66” contains a special 
rust inhibitive that actually prevents corrosion. 





WRITE FOR FREE SAMPLE TODAY! 
Prove to yourself how easy it is to apply Super “66” 
wherever insulation is needed! 


THE EAGLE-PICHER COMPANY 


Producing a complete line of industrial insulations 
Cincinnati 1, Ohio 


(Member of Industrial Mineral Fiber Institute) 


Since 1843 





(Conforms to Commercial 
Standard C8117) 
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Bob Gad Jr, office-planning 


division of Shaw-Walker Company, explains ... 


Office layout for engineers 


& Your orrice is your base of operation 
and must be laid out just as carefully 
as your power services, your mainte- 
nance shops, or your production lines. 
Whether you have a one-man setup or 
a large staff, proper equipment and lay- 
out help you do a better job. 

Plant and power engineers having 
large staffs often know what’s wrong 
with their office from a personnel angle, 
but usually can’t do anything about it. 
One reason is that when you work with 
a man day after day, it’s pretty hard 
to deprive him of an office or move him 
sway from his favorite window. You 
know that moving him would make the 
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office run smoother, but it often takes 
an outside expert to make these changes, 
His advice is accepted on an impersonal 
basis, so changes that he makes cause 
little friction, if any. 

Large sums of money are wasted on 
needless office construction, on renting 
inefhicient space and on personnel and 
equipment in hit-or-miss planned offices. 
Here are seven typical engineers’ office 
layouts with my reasons for planning 
them so. You can profit from putting 
this information to work in your plant. 


Turn page for typleal layouts 


WI 











1: One-man office 


Office space for a one-man power-engi- 
neering department is extremely flex- 
ible. It should be based on the job de- 
mands of your plant. Counter, with files 
underneath, is for an engineer who oc- 
casionally requires layout space. This 
can be made a storage wall if layout 
space isn’t needed, 

Provision is made here for you to do 
your own instrument reading, record 
keeping and filing. An extra table for 
small layouts, and enough chairs and 
space for holding small meetings have 
also been provided. As a power engi- 
neer, your office must be placed as close 
to the areas of frequent contact as pos- 
sible to keep travel to a minimum, 


2: Space for three 


A power engineer, his assistant, and a 
secretary occupy this convenient office. 
The presence of a light table and the 
large plan file indicate frequent refer- 
ence is made to plans. Tracings can be 
made with minimum delay. 

General table adjacent to the files is 
handy for studying plans and using 
other file material. Also for holding 
small conferences. Usually an office of 
this nature either opens into or is very 
close to the principal shop or work area. 
This layout provides additional privacy; 
also, a reception area when your plant- 
engineering department gets busy on 
purchasing. Partitions for the two en- 
closures are 5 ft 9 in. high, glass-topped 
“bank screen,” allowing for distribution 
of light and air, which is important. 


3: Need privacy? 


This arrangement presents a roomier 
appearance than ceiling-high partitions 
would, Layout along rim of building 
allows all four occupants to have access 
to windows. It also places them closer 
to the shop and corridor leading to other 
office functions they contact often. 


4: Maintenance office 


This office shows how to put all possible 
people on the rim of the building, while 
using inside wall space for bulk equip- 
ment and storage. Because of the field 
engineering functions carried on out of 
this plant-engineering office, there's 
space for drafting tables and a vented 
blueprint machine. 

Cutting and wrapping table is pro- 
vided so reworked drawings and prints 
can be sent to the home office or central 
files, Complete plant maintenance as 
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1: Flexible layout 


well as design modification and inter- 
pretation of shop work could be con- 
ducted from an office like this. 


5: Privacy and space 


Layout of this plant-superintendent or 
plant-engineering office finds the draft- 
ing tables located to take advantage of 
available natural light over the left 
shoulder. All personnel are on aisle 
space to avoid interrupting each other, 
all facing in same direction. Bank- 
screen partitioning provides enough pri- 
vacy for the superintendent, yet elim- 
inates need for special air conditioning. 

General files open into each other to 
eliminate the hazard of drawers opening 
into a busy aisle. General tables are 
available for discussing blueprints with 
shop foremen—also for other office 
functions. Because location of a column 
is considered in this layout, little space 
is lost from this obstruction. 


6: Large 15-man space 


This 15-man office accommodates the 
functions of both plant engineer and 
plant superintendent, together with 
their staffs and files. There’s good ac- 
ceas to files, and all workers but the 
plant engineer's secretary face the same 
direction. Secretary, who faces the door 
rather than a wall, can serve as recep- 
tionist for the area. Private offices are 
each 10x12 feet, but are equipped with 
different furnishings. 

Plant engineer has a conference-top 
desk, while the superintendent has an 
extra table and individual files. Both 
offices have bank-screen partitions for 
proper light and air distribution. Con- 
ference table eliminates the need for 
larger private offices or for a conference 
room that is seldom used. Shop person- 
nel may also use this table for making 
out reports, estimates, records, etc. 


7: Space for 27 persons 


97 . 


This office provides for 27 persons, in- 


cluding expansion room for two more 
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3: Plenty of space 





employes in the present layout. Central 
files are provided because of their num- 
ber and the frequent reference to them. 
Reproduction and photostat room and 
files are both accessible to the shop with- 
out travel through the rest of the office. 
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6: Good access to files 7: Columns are not in way 
Plant engineer's office has bank-screen Drafting tables have reference tables case only four employes have to pass be- 
partitioning, while the reproduction adjoining for spread of material, Width hind someone to reach the aisle, Column 
. ‘ room has ceiling-high partitions for of aisles and corridors should be de- positions have been taken into consid- 
light protection and for venting. Coat termined by the amount of traffic. It's eration so no personnel space is sacri- 
rack is in the open for good visual con- generally best to locate as many people _ficed. There’s also little or no interfer 
trol and for ventilation of damp coats. directly on aisles as possible. In this ence with traffic in this office. 
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Run these tests 
for flowmeter 


accuracy 


Here are testing and inspection pointers from 
the Instrument Maintenance Clinic* to give 


your plant accurate flow records 


> Fottowine up January’s mainte- 
nance clinic on control valves (pp 109- 
111), we'll now cover sessions on me- 
chanical orifice-flowmeters. 

Sources of error. If you've good 
reason to suspect flow-reading errors, 
first place to check is the orifice itself. 
Here’s what to look for: (1) Rounding 
off (due to erosion) of leading edge on 
orifice plate gives low reading. Flow 
becomes less turbulent causing drop in 
pressure differential across the orifice. 

2) Accumulation of dirt on upstream 
edge of orifice will also cause your 
meter to read low. (3) Dirt or other 
foreign material in pipe, ahead of ori- 
fice, results in low readings. (4) When 
dirt partly obstructs hole in orifice plate, 
higher pressure differential boosts flow 
readings above true value. (5) Chemical 
deposits in pipe give low readings at 


*Rased on lectures Bill Kehoe of American 
Meter Co at Sth Maintenance Clinic sponsored 
by the Instrument Society of America 
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first, but when orifice-plate hole itself 
becomes clogged, readings are too high. 

Lines from orifice to meter body can 
also be the cause of incorrect readings. 
Sagging lines, especially where meter 
is above pipe, will trap mercury at low 
points. Trapped mercury adds to pres- 
sure differential across orifice, makes 
meter read high. If you're faced with 
this problem, keep runs short and use 
additional supports. 

Checking differential. Swinging over 
to the meter body and the indicating or 
recording instrument itself, we'll check 
meter differential. Meter must be taken 
out of service first. On most meters this 
simply means shutting needle-type 
meter valves in lines connecting instru- 
ment with orifice, and opening an equal- 
izing valve between upstream and down- 
stream sides of the meter body. 

Hooking rubber tubing from water 
column to meter-body test connection 
we compare differential meter readings, 
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INDICATING FLOWMETER is explained by Bill Kehoe 


photo facing page, to water-column read- 
ings. Manufacturers supply tables list- 
ing comparative data. To check meter 
over its full range, throttle meter valve 
on upstream side of orifice. If readings 
don’t correspond to manufacturer’s 
table, adjust float-arm length as shown 
in photo. But first make sure the re- 
cording pen reads zero when meter is 
isolated from line. There may be a 
small difference between zero position 
of the differential-pen arm when meter 
is under pressure and when it isn’t. 
Check the pen arm under working pres- 
sure conditions and make a permanent 
record of this difference. Then hold 
it constant throughout tests. 

If the pen arm appears sluggish, pen 
may be bearing too firmly on the chart. 
When this happens, carefully bend the 
pen arm outward until pen point just 
makes contact with chart. 

Test float’s zero position when differ- 
ential pen rests at zero to make sure 
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CALIBRATING flowmeter by comparing 
recorder-pen readings with water column 





GASKET condition 


meters leak free 


is an important 


it’s floating, not resting at bottom of 
the mercury chamber. Insert a small 
rod in the low-pressure chamber and 
touch the float. If you can depress the 
float, it’s not resting on bottom. 

Calibration check of pressure ele- 
ments—helical or bellows springs 
should be made throughout their range. 
First, make sure spring’s pressure range 
is same as listed on recorder chart. For 
best spring-testing results, use an in- 
spector’s test gage—one that’s been 
checked against a dead-weight tester. 
If you’re checking a low-range spring, 
test gage should first be calibrated with 
a mercury column. 

You can make good over-all check for 
the installation by attaching a U gage 
to additional taps in main line at same 
distance from the orifice as meter taps 
If your meter readings and test-gage 
readings are the same, chances are there 
aren't any leaks or dirt accumulations 
giving you a false differential. See that 
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factor 
Soap-water solution makes good leak tester of 


ADJUSTING float-arm linkage in float 


chamber to eliminate any reading errors 


in keeping flow 


gage-line tap connections don’t project 
into the line. 

Central flow. Simple way to find out 
whether line flow is central with the 
pipe and orifice is to install sample 
pressure taps, in the line or orifice 
flanges, 180 degrees from taps that are 
connected to the meter. Connect U gage 
between meter tap and sample tap. 
Since both taps are same distance from 
the orifice, no differential should show 
gage. If you're getting a 
differential reading, flow isn’t central, 


up on the [ 


or there may be dirt in the U-gage con 
nections. 

Micrometer will come in handy when 
you check orifice plates. Measure ori- 
fice-plate diameters as well as pipe in 
side diameter. If you're using heavy or 
extra-heavy pipe, and orifice coefficients 
are based on standard pipe, readings 
will, naturally, be off. For large ori 
fices, the coefficient difference may be 
several percent 
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ZEROING recorder pen at start of calli- 
bration test is an important first step 


CLEANING float and float chamber thoroughly should be part 


regular maintenance 


Also, check the mercury condition 


Mercury in meter body can last as 
long as several years depending on 
whether operating conditions tend to 
contaminate it. Surface of clean mer- 
cury is shiny and has convex shape due 
to surface-tension effect. Dirt in mer- 
cury breaks down surface tension, giv- 
ing surface a slightly concave shape. 
When this happens, strain mercury 
through a clean cloth. If it’s still dull, 
replace it, 

Blow down connecting piping regu- 
larly and you'll lick many headaches 
before they start. Don’t forget to close 
valves to meter and open equalizing 
valve before blowing down. Also, after 
blowing steam meters, allow enough 
time for connecting lines to fill with con- 
densate. Then open meter valves. 

One last pointer: Don’t expect aceu 
racy from a meter that isn’t clean, in 
clude cleaning float chamber and float, 
photo above, as part of your regular 
maintenance and service schedule. 














DIESELS & GAS ENGINES 











“Wow, what a 


nepair bill !1!” 








Trouble-shooting some diesel operating faults 


CT Baker of Atlanta, Ga. has had long experience tracking down what ails faulty 


plants. Here are three cases where the operator should have known better 


> Mosr vieser and gas-engine troubles 
I've run into could be traced to poor 
operation—few could be blamed on 
equipment faults. Let's take a look at 
three cases that show what poor opera- 
tion can do to an engine or a plant. 

Case No. 1. I call this one The Case 
of the Neglected Water System. It oc- 
curred in an ice plant fitted with a 
diesel-driven compressor that ran round 
the clock for about eight months of the 
year. When first installed, the engine 
performed well, being economical in its 
fuel and lube-oil use, and requiring only 
routine maintenance. 

Besides looking after the diesel, the 
plant operator had a number of other 
duties in the building. These kept him 
on the run so much that several hours 
might pass while he was out of the en- 
gine room. During this time the engine 
wouldn't be checked at all. 

Though the engine was well-equipped 
with thermometers for jacket-water in- 
let and outlet temperatures, exhaust 
pyrometers, and water - temperature 
alarms, most of these were eventually 
broken or allowed to get out of whack. 
Neither the plant operator nor the util- 
ity man had enough time or interest to 
properly care for the engine and its in 
struments 
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So when the jacket-water circulating 
pump failed one hot August afternoon, 
the pistons seized and the engine 
stopped without warning of any kind. 
The seizure was so bad that an electric 
motor had to be installed while the crew 
tried to repair the engine. 

Engine-repair costs proved so high the 
unit was scrapped. Poor operation and 
not enough control maintenance killed 
this engine. 

Case No. 2. Known as The Case of 
the Noisy Gas Engine, this is a good 
example of what sloppy thinking can do. 
4 200-hp gas engine ran sweet and 
“purty” for two years, then suddenly 
developed such a loud exhaust noise in 
one cylinder that occupants of other 
buildings in the area began to complain. 
Power output fell markedly. 

While the operator was looking for 
the cause of the noise, one crack de- 
veloped near the cylinder-head bolt cir- 
cle, another opposite it in the liner. En- 
gine had to be shut down. 

Tracking down the trouble showed the 
wrong high-tension magneto had been 
installed on the cylinder during an over- 
haul. This threw out the timing, lead- 
ing to the cracked head and liner. 

Case No. 3. This concerns cheap 
fuel oil—purchased by the plant owner 
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who was a business man, not an engi- 
neer. A long-distance call from a fuel 
dealer to the plant owner led to pur- 
chase, sight unseen and performance 
untested, of a large supply of fuel oil 
at low cost. 

When the fuel arrived and was piped 
to the engine, the unit began to hunt 
badly. Inspection of the fuel-oil strain- 
ers showed they were almost completely 
plugged with sand and grit. In a few 
days a fuel line to one of the cylinders 
burst, causing a serious fire and re- 
quiring another shutdown. 

Poor operation, sloppy maintenance 
and cheap fuel—three faults that lead to 
trouble. Try to avoid them in your 
plant. How? Here are some pointers. 

Where possible, assign only engine- 
room duties to an operator. Work done 
outside the engine room, while often 
possible, is usually not too good an idea 
unless the engine is extremely small and 
is completely protected by automatic 
controls and alarms. With large en- 
gines, keep one man on duty whenever 
the unit runs. 

To reduce errors during maintenance, 
set up definite step-by-step procedures. 
Plenty of companies with a large num- 
ber of engines scattered through several 
plants have done this successfully. 
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Top performance from 
your heat exchangers 
with backwashin 


By J D CONSTANCE 
Professional Engineer 


> As LittLe As ¥@ inch of sludge or scale can reduce heat 
transfer by as much as 15%. Fig. 1 shows graphically 
what happens when a cooler gets fouled. Area bounded 
by temperature lines t,t. and fst, in la represents opera- 
tion with reasonably clean surfaces. Dashed lines 
tot’, and ftgt’,, on the other hand, show what happens to 
temperatures when scaling occurs. Thus, the operator 
sees the leaving-fluid temperature go up and the leaving- 
coolant temperature go down with scaling. 

Backwashing helps keep the heat exchanger’s efficiency 
up where it should be. Fig. 2 shows a possible setup for 
backwashing when the unit discharges to the sewer or a 
sump at atmospheric pressure. The bypass arrangement 
is such that valves 2 and 3 are open during normal opera- 
tion, 1 and 4 closed. This is just reversed for backwash- 
ing. Three-way valves in place of valve pairs 1-2 and 3-4 
insure proper operation. Thermometers give operator con- 
stant check as to when unit should be backwashed. 

Fig. 3 shows how cooling-tower heat-exchanger arrange- 
ment can be rigged for backwashing when there is suffi- 
cient head from tower to exchanger. If normal flow from 
the tower to the exchangers is cut off, water remaining in 
the heat-exchanger discharge line to the tower still exerts 
pressure depending on the difference in height of the 
exchanger and the inlet to the cooling tower. 

Valves 2, 4, 7 and 8 stay closed during normal opera- 
tion, as do the compressed-air-supply valves. To backwash 
the left-hand exchanger after normal flow is stopped, open 
valve 2 and the left-hand compressed-air-supply valve, 
close valves 1 and 6. This allows water in exchanger dis- 
charge line to back up through the exchanger. 

This sudden reversal of flow breaks down some of the 
sludge and soft scale. Turbid water is dumped to the 
sewer. When returning to normal flow, this second re- 
versal dislodges more sludge. A second drain connection 
at the exchange discharge sends this additional sludge to 
the sewer instead of the cooling tower. 

Close observance of the temperature of the fluid leaving 
the unit tells the operator when backwashing is needed. 
When he sees a decided rise in temperature, it is time to 
backwash. If the procedure is doing an effective job, oper- 
ator can see sludge and scale carried to the sewer by the 
backwash water. And when the unit is back in norma! 
operation, temperature of the cooled water should be 
almost as low as for clean tube operation after overhaul. 

The compressed air increases the turbulence of the back- 
washing water. This helps to dislodge more sludge and 
scale. Past experience has shown that you get a more 
efficient job with the air than without. 
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Clean operation of this cooler is illustrated ‘by the solid 
lines in graph. Dashed lines are for fouled operation 
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With atmospheric discharge, bypass arrangement is needed 
for backwashing. Thermometers give efficiency check 
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Head in line from heat exchanger to cooling tower gives 
pressure for backwashing. Turbid water goes to the sewer 
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Pay close attention to feedwater 
regulators, heaters, evaporators 


These important units control the water level in your 


boiler, increase its over-all efficiency, remove oxygen 


and carbon dioxide, and provide pure water for makeup 


> Comeinen wirn the boiler feed 
pump, discussed in Feb, p 104, the feed- 
water regulators, evaporators and closed 
or deaerating heaters are the units that 
act on water between the supply source 
and your boiler, 

Here’s how these important auxil- 
iaries work, and what you need to know 
about operating them. 


Feedwater regulators are of numer- 
ous types and designs. They may be 
controlled by drum-water level, steam 
flow and water level, or by a combina- 
tion of steam flow, water flow and water 
level. They can be direct-operated, re- 
mote-motor-operated or pilot-operated 
by air or oil power. Each type has its 
advantages and problems. 

Using a properly sized, V-ported, bal- 
anced control valve and avoiding exces- 
sive head drop across it help secure 
proper operation. Avoid leaks and air 
pockets in pressure chambers and lines 
for successful control. Be sure regula- 
tor linkage and mechanism is free from 
lost motion or friction and binding. 
Before starting boiler, check level at 
which regulator float chambers or pots 
are installed, to be sure water level is 
held within desired limits. 

Boilers with relatively small water 
storage in steam drums are subject to 
considerable “swell” and shrinkage in 
water level if steam output increases or 
decreases rapidly. Feedwater regulator 
can do little about compensating for 


By D C SWIFT, Ebasco Services Incorporated 


these changes. Best precaution is to 
limit the rate of load change to a sate 
value where possible. 

You need shutoff and bypass valves so 
regulator repairs and inspections can be 
made readily. Operating controls for 
these valves should be handy tor quick 
emergency use. 

Periodically check tightness of regu- 
lator valve’s shutoff. Under certain con- 
ditions, valve body, stem, disk and seat 
may be subject to heavy erosion. 

Check water level and flow constantly 
to be sure feedwater regulator is proper- 
ly controlling this important element of 
boiler operation. Frequent use of hand 
control keeps operators familiar with 
the technique of hand regulation. For 
the first few weeks when the boiler is 
being started, it is well to use hand con- 
trol entirely. 

Watch the regulators closely at low 
loads, particularly when boiler is being 
started up from cold, as level pots may 
have become empty or airbound, and 
regulator will not hold proper level for 
a time. Pots or thermostats may need 
to be shielded from rain or sun on out- 
door boilers where action of the ele- 
ments can cause a rather severe change 
in level carried. 


Closed feedwater heaters generally 
use steam bled or exhausted from tur- 
bines or engines to heat feedwater going 
to the boiler. The water may make one 
or more passes through the heater. To 


take advantage of superheat in heater 
steam, special sections or batiles are 
sometimes used. Outlet-water tempera- 
ture can then be raised above satura- 
tion temperature corresponding to steam 
pressure. Other heaters have special ar- 
rangements for cooling condensed steam 
below saturation temperature by passing 
cool incoming water through tubes sub- 
merged in the condensate. 

For proper heat transfer, you need 
clean surfaces, an air vent from the 
steam side, and heater drainage to the 
proper level. If venting is insufficient or 
if air-deflecting baffles are improperly 
placed, part of the heater surface is in- 
effective. 

If incoming steam contains oil, tube 
surfaces may gradually be coated until 
heat transfer is poor. Similarly, scale 
or other deposits may accumulate on 
the water side of tubes. 

Most convenient way to measure 
heater efficiency is to observe the termi- 
nal difference between saturated-steam 
temperature and temperature of feed- 
water leaving the heater. For a given 
flow, steam pressure and entering feed- 
water temperature, the leaving tempera- 
ture should remain the same. 

Check heater performance as early 
as possible to compare with the manu- 
facturer’s guarantees, and also to fur- 
nish a standard for checking future per- 
formance. 

To cut into service, warm heater grad 
ually to avoid unequal expansion and 











resultant leakage, particularly if there 
are high-pressure heavy-bolted flanges. 
Water should be flowing through the 
tubes with heater bypass valve closed 
before turning steam into the heater. 
Open vents wide for a short time, then 
close off except for intermittent opening 
if the steam contains little air. Where 
steam is under a vacuum, more air leak- 
age is likely and vents are usually left 
cracked open. The drainer valve or 
pump should remove heater drip stead- 
ily and completely so all steam-conden- 
sing tubes are clear of water and ex- 
posed to steam. 

Tighten up the bolts several times 
the first day or two of service at normal 
temperatures to establish normal bolt 
tension at operating temperatures. If a 
leak appears, tighten bolts to a reason- 
able extent, but if leak does not stop, 
renew the gasket promptly to prevent 
cutting the seating surfaces. 

Leaks in tube rolls may result from 
poor or excessive rolling, or excessive 
temperature changes with inadequate 
provision for tube expansion. This leak- 
age usually shows up in higher-than-nor- 
mal levels in drainer sight glasses. Re- 
roll leaking tubes promptly, or remove 
the tube and plug the hole. Continuing 
leakage along the tube cuts the tube 
sheet, making for a difficult repair job. 
Eventually you may have to replace the 
entire tube sheet or tube bundle. 

Drip pots that are too small in diame- 
ter may cause violent fluctuations in 
water level and hunting of regulating or 
drain valves. Top of drip pot must be 
vented back to the heater through a line 
that has no pockets or traps. 

Indicating thermometers or test wells 
should be provided at inlet and outlet 
of each heater condensate line, on drip 
line and on steam line to heater. Pro- 
vide pressure gages or test connections 
at heater inlet, and on water lines to and 
from the heater. Using these test points 
for regular hourly readings and for oc- 
casional checks of heater performance 
helps assure best plant economy. 


Deaerating heater, especially the tray 
type, should be set firm and level for 
even water distribution over the deaerat 
ing trays. In the spray type, this is not 
quite so important. Trays are often 
monel, stainless stee] or a similar metal 
to resist corrosion. 

Unit usually has a vent condenser for 
best operation. Cool incoming water 
passes through the inside of the vent 
condenser tubes, thus condensing the 
steam. This permits removing a large 
amount of the steam-air mixture while 


saving most of the heat. Only noncon- 


densable gases are wasted 
lhe drain trom the vent con- 
denser should be carried down several 
feet and sealed at its bottom to avoid 
vapor flowing back up the drain and 
consequently flooding the tubes. 

lf water is very cold or if a large 
quantity passes through the vent con- 


denser tubes, a partial low-pressure con- 


lo allies: 
phere. 


dition May occul intermittently, causing 
water to be carried out the vent, Check 
heat pickup in this unit occasionally to 
insure maintaining adequate venting and 
condensing action. 

Vent condenser tubes should be non- 
corrosive metal to resist the action ol 
carbon dioxide and oxygen usually pres- 
ent in concentrated quantities. 

lf tubes leak, unit may partially flood, 
thus interfering with venting. 

Steam for deaeration is usually 
brought into one side of the deaerating 
trays or is blown counterflow to wate 
in the spray-type unit. If you are using 
evaporator vapor or other steam contain- 
ing much oxygen or carbon dioxide for 
heating and deaerating, bring it in near 
the top or near the outlet to the vent 
condenser. Then, if you also use cleaner 
steam, possibly bled from a turbine, it 
has a final chance to scrub the deaerated 
water clean. 

Safety valves should have capacity 
adequate to prevent pressure build-up 
beyond allowable limits when relieving 
all the steam that can enter the deaerat- 
ing heater, Set valves to design values 
ind try them out periodically. 

Overflows should be ‘automatically 
operated, and arranged so deaerator 
cannot drain completely even if the 
valve sticks open. Blowdown valve and 
line should be large enough to carry 
off normal amount of water entering the 
unit. When first starting up, make a 
trial at partial opening of the line to 
check against undue hammering or vi- 
bration when water overflows. Then open 
overflow wide for automatic operation. 

Be sure to clean deaerator trays and 
storage compartment of all debris be- 
Check that 
there is a collar at water outlet on bot 


fore putting in operation, 


tom of storage compartment to prevent 
debris dirt that later 
from getting into the feed pump suction. 

The heater storage tank should be set 
well above the pump, particularly if it 
supplies a boiler feed pump. This pro 
vides ample head at the pump, prevents 


and may enter 


flashing or cavitation and possible pres- 
sure loss 

It is especially important if steam 
supply to the unit is from an unregu 
lated bleed point of a turbine, as a sud 


den loss of turbine load drops steam 


pressure to the deaerator, causing water 
to flash. With severe flashing extending 
far enough down toward the pump suc- 
tion you may lose pump prime, Pump 
damage and possible failure of water 
supply for the boiler result. 

In some installations, regulating 
valves hold a steady steam pressure on 
the deaerator, or steam from a higher- 
pressure source may be admitted to 
keep pressure above a certain point. 

In other installations, a small-area 
semiopen passage in the deaerator per- 
mits cool water coming into the storage 
tank to pass directly to the pump with 
little or no mixing with hot-water stor- 
age. Thus any steam bubbles that might 
otherwise reach the pump are quenched. 

Check storage-tank gage glasses and 
high- and low-water alarms for desired 
elevation, freedom from friction and 
operating sureness before using. 


Evaporators generally supply pure 
water for boiler makeup in plants that 
have only a small makeup requirement, 
usually 39% or less, The evaporator con- 
sists of a pressure shell to hold the 
water and a steam coil that is sub- 
merged below water level. When steam 
is turned into the coil, the water boils 
and the pure steam produced passes 
out through a separator or purifier. 
Then it goes to the deaerator or high- 
heat-level condenser where it condenses 
and the heat is absorbed in the boiler 
feedwater, 

i vaporator feedwater may be softened 
with zeolite to avoid depositing scale 
on the evaporator surfaces, But 
most evaporators are arranged for turn- 
ing cold water onto the hot coil sud- 
denly, or for turning steam rapidly on 
the coil when it is submerged. Expan 
sion and contraction of the coils crack 
off the which is then removed 
through the evaporator blowdown, 

Using softened water prevents scale 
accumulation with the gradual capacity 
reduction that accompanies it. But the 
softened water maintains all the solids 
dissolved in it so the shell water con- 
centration builds up more rapidly and 
is more alkaline. Then unless you use 


coil 


sé ale, 


continuous blowdown, or drain or blow- 
down often, the evaporator may prime 
or foam, carrying part of the shell im- 
purities into the boiler-water circuit, 


Evaporator makeup is usually passed 


through a deaerating heater to remove 
oxygen and free the carbon dioxide. 
Otherwise, these elements would be caz- 
ried out of the evaporator with the 
vapor, or might corrode the evaporator 
or associated equipment, 


(Continued on page 222) 
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FIRST OF TWO ARTICLES 
By 


EL ABRAMSON, Chief Engineer 
Turbine Pump Department 

Aurora Pump Division 

New York Air Brake Company 








] TWO-STAGE turbine pump with single outside-type mechanical seals is designed 
for handling hot condensate against pressure differentials of 125 to 150 psi 


Steep head-capacity and the most favorable suction-lift char- 
acteristics make this pump well suited for many power and in- 
dustrial jobs. Get quick facts on... 


The modern turbine pump—choice of 


> Tursine pumps develop pressure by 
impulsion, but centrifugal force also 
plays a part. This type is known by 
many names, including peripheral, re- 
generative, impulse, turbulence and 
rotary, but turbine* is preferred. The 
pump inventor chose this name because 
the impeller looks like that of a steam 
turbine, Fig. 2. 

The two general types of turbine 
pumps have impellers of radial-vane 
design, Fig. 2, and inclined-vane design, 
Fig. 4. Radial-vane impeller is more 
generally used because it costs less to 
build and has comparable efficiency for 
the same operating conditions. 


*The word turbine is loosely ogee to a number 
of different types of centrifugal pumps, especially 
deepwell, In this article it is used in its correct 
senee, applying only to a regenerative-type pump 
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There are many casing differences. 
Two common ones are peripheral inlet 
and outlet designs, and end inlet with 
peripheral outlet. Each has features 
desirable either in manufacturing or in 
application. First type permits opening 
the pump without disturbing its piping. 

Other differences include multistage 
pumps, vertical units, water-jacketed 
stuffing boxes, close-coupled units and 
self-priming types. 

Liquid flow. Though turbine pumps 
are included under the general classi- 
fication of centrifugals, their flow pat- 
tern is entirely different and the forces 
at work are not the same. In a cen- 
trifugal pump, liquid enters the impeller 
at its center and is thrown outward into 
a suitably shaped channel. From this 
channe) it flows to the pump outlet. 
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In a radial-vane turbine pump, Fig. 5, 
the liquid enters a channel on both 
sides of the impeller at a point adjacent 
to the discharge. It is carried around 
by the vanes for almost a complete 
revolution and is then diverted through 
the discharge opening by the block, Fig. 
5. This is sometimes termed peripheral 
flow, which combines with radial flow 
through the impeller vanes to form the 
pattern in Fig. 5. 

Impeller diameter and its rpm fix the 
centrifugal force that can be converted 
into pressure in a centrifugal pump. In 
a turbine pump, liquid is recirculated 
between the vanes, Fig. 5. So the en- 
ergy supplied the liquid is the result of 
a number of impacts, or impulses, given 
it by the impeller vanes while traveling 
a long distance from inlet to outlet. 


POWER 





RADIAL-VANE 


common 


the most 
double-suction 


impeller is 
type It ij 


INCLINED-VANE impeller has blades 


on only one side of the disk, as shown 
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Spacer bushing 


LATE-MODEL two-stage turbine pump fitted with ball bearings and water jackets 
Note how shell and cover take the place of the casing in a centrifugal pump 


at 
5O0DP = 2nd stage OP = Dischorge pressure, psi 
LIQUID ENTERS the chonnel on both sides of the 


SLIGO TES 


through an almost complete revolution 


Radial flow through impelier ond channel 


impeller vanes and is carried 
Arc shows equivalent centrifugal stages 


plant operators for specialized jobs 


This series of impulses can be com- 
pared to multistaging of centrifugal im- 
pellers. Fig. 5 shows how the pressure 
developed in the sectors of a single-stage 
turbine pump can be compared to a 4- 
stage centrifugal having impellers of the 
same diameter and turning at the same 
speed. 

Head. Maximum head developed by 
a centrifugal can be computed with fair 
accuracy, but this is not possible with a 
turbine pump because impeller diameter 
is not directly related to maximum head. 

Multistaging. Fig. 3 shows a 2-stage 
turbine pump having a spacer casting 
that carries half the 
impeller. 


channel for each 
Other half of each channel] is 
in a cover casting. Liquid is discharged 
from the first stage through a cross-over 
to the second stage. 


APRIL 1955 


Multistage turbine pumps have been 
built as horizontal and deepwell units 
up to five stages. But most designs are 
single- or 2-stage. 

Characteristics. 
teristic 


Fig. 6 shows charac- 
curves for a turbine and a cen- 
trifugal pump. As you can see, the 
head-capacity (H-Q) curve for the tur- 
bine pump is steep, compared with that 
for the centrifugal. Both impellers 
whose characteristics are plotted in Fig. 
6 are turning at 1750 rpm; diameter of 
the turbine-pump impeller is 4.5 in., 
centrifugal-pump impeller 7.0 in. Note 
the of the efficiency curves. 

The general characteristics of a tur- 
bine pump are: capacity decreases grad- 
ually as discharge head increases, 
horsepower increases gradually as dis- 
charge head increases, efficiency in- 


similarity 
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creases gradually to a maximum and 
then gradually decreases as discharge 
head increases. Fig. 6 shows these facts 
for one particular pump. 

Lift. Turbine pumps have the most 
favorable lift characteristics of any class 
of pump. Fig. 7 shows that the max- 
imum practical suction lift of a turbine 
pump is within about 5.5 ft of the theo- 
retical maximum. 

Because of this lift characteristic, tur- 
bine pumps are well adapted for jobs 
where liquids must be lifted from a 
lower level, for handling hot water and 
volatile liquids like gasoline, naphtha, 
alcohol and others that vaporize easily 
at normal temperatures, 

At lifts up to 22 ft, the turbine pump 
delivers full rated capacity. Beyond this 
lift, capacity gradually drops until 31 ft 
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HEAD-CAPACITY curves for a 4.5-in.-dia turbine pump and 
a 7.0-in.-dia centrifugal pump; both turn at 1750 rpm 
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1 PRACTICAL capacity and head range for which turbine 11 
pumps of modern design and construction are best suited 
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VISCOSITY increase of the liquid handled raises power 
input to a turbine pump and reduces the head developed 


These curves show the important characteristics of the modern turbine pump, 


is reached, when the delivery will cease. 

Npsh, or net positive suction head, 
varies from one pump to the next, de- 
pending on capacity and inlet-opening 
size, Fig. 8 shows npsh needed for tur- 
bine pumps of conventional design oper- 
ating at recommended speed, to obtain 
the full cold-water rating. Dotted curve 
is the minimum npsh for satisfactory 
operation. 

At minimum npsh, pump capacity is 
reduced, particularly at lower heads on 
the performance curve. Fig. 9 shows the 
effect of a low static head on the deliv- 
ery of a typical turbine pump handling 
hot water. 

Use. The steep H-Q and rising power 
characteristics of the turbine pump give 
the unit a wide operating range with 
only slight capacity variation, even 
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though head varies considerably. The 
rising power characteristic is similar to 
that of a positive-displacement pump. 

Turbine pumps are commonly applied 
for handling clear liquids at suction lifts 
from 28 ft at sea level, to suction pres- 
sures up to 300 psi, and for developing 
differential heads of 10 to 500 ft of 
liquid. These are not exact limits be- 
cause turbine pumps have been used on 
jobs with higher suction pressures, and 
for differential heads as high as 1800 ft. 

With the trend toward higher pres- 
sures in boiler-feed service, process and 
other industries, the field of application 
for turbine pumps, as far as pressure is 
concerned, can be said to be limited 
only by demand, economics, and the 
manufacturers’ ability to develop and 
produce the required sizes. 
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Capacity limits are fixed by the oper- 
ating economy of the turbine pump 
compared with that of a centrifugal. 
Though turbine pumps have been built 
for capacities to 450 gpm, this type of 
unit has much lower efficiency than a 
centrifugal pump at capacities greater 
than 150 gpm. So the demand for large- 
capacity turbine pumps is almost non- 
existent. 

Practical capacity and head range for 
which turbine pumps are best adapted 
is from 2 to 150 gpm at heads from 
10 to 680 ft, Fig. 10. 

Other conditions, which must be con- 
sidered when using turbine pumps, are 
liquid viscosity and solids content. 
Liquids exceeding 500 ssu excessively 
reduce capacity and greatly increase 
power needs, Resulting efficiency de- 
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to atmosphere. Split gland B, made in two halves, is easily 
removed. C is the solid-type gland, used where there is room 


which is being used for many jobs today 


crease is so large, compared to a posi- 
tive-displacement pump, that the turbine 
pump is seldom used for high-viscosity 
liquids, Fig. 11 shows the effect of 
liquids of various viscosities on normal 
operation of a turbine pump. 

Turbine pumps cannot efficiently han- 
dle liquids carrying solids in suspension, 
particularly if the solids are abrasive. 
Small clearances in the turbine pump 
ordinarily prevent the handling of abra- 
sive slurries. 

Each turbine-pump size, operating at 
a constant speed, develops its maximum 
efficiency at a specific capacity and 
head, Fig. 6. While this point might be 
called the rated head and capacity for 
this size pump, the useful operating 
range covers a large number of head 
and capacity values, where efficiency is 
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lower, but still within desirable limits. 
All selection tables published by tur- 
bine-pump manufacturers take this into 
consideration because it reduces the 
number of pump sizes needed to cover 
the field of application. 

Construction. As shown in Fig. 3, 
the casing of a turbine pump consists 
of the shell and covers. Both these parts 
are usually of the same material: iron, 
steel, bronze, stainless steel or special 
alloys. 

Plain, L or Jabyrinth seals may be 
used for the impeller, Fig. 13. Stuffing 
boxes, Fig. 12, may be solid-packed or 
injection type, depending on the pump 
design. Common packing materials used 
include asbestos, flax, lead foil and alu- 
minum foil. Teflon and cotton are also 
used in 


certain types of applications. 
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13 PLAIN sealing surfaces, A. L-type 


seal, B. Labyrinth seal shown at C 
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AIR CONDITIONING 


COMPRESSOR is the heart of your air-conditioning system 


Let’s get your air 
conditioning set for 
hot days ahead 


Here's step-by-step method The Thermodyne 
Corp uses to get your air-conditioning system 


in service—and keep it running smoothly 





First comes the cooling eis ak 


| Inspect and clean your cooling-tower 

spray nozzles. Make this check 
periodically during the operating months 
since cooling water may carry some dirt 


Now fill chilled-water system 


Keep chilled-water-system vents open 
to purge trapped air while filling 


Next, electrical check ..............__- 


Put fuses in place on refrigeration, 
tower and the chilled-water circuits 
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As part of general cooling-tower 3 Close tower drain valves and fill Turn cooling-tower-pump shaft. It 
servicing, scrape out any sand or dirt water system. Purge air from cool- should turn over freely, To com 
that has accumulated in bottom of water ing-tower pump by opening air vent until 


plete the cooling-tower system servicing, 
pan. Make sure tower fan belts are tight water flows out. Then close the air vent 


oil or grease pump, motors, fan, bearings 


Retrigeration: Geen Valves Sle WIY ..wnccnnccoccesecsccenncocsnonssnuntianeeone: 


Swinging over to the refrigeration After opening hot-gas valve to con- Open liquid-line valve to chiller. In 
compressor, open discharge-side valve denser, open compressor inlet valve spect the condition of all valves 


TT ar RET RO ME NG 


10 Check all electrical connection 1] Remove and r the air filters 17 Test belt tension on the air-handling 
Tighten up any loose terminal nut Clean thoroughly f Make 


replace them mn sure the belt is clean 
Putting the system to work & 
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AIR CONDITIONING continued 





Finally, let's put system to work .................------<---. 


1 Throw the main switch on cooling- | 
tower circuit. To see that water is 
circulating, inspect flow at the sprays 


Close main switch supplying power 
to chilled-water pump. Don’t for 
get to read the discharge-pressure gage 


Read operating head and suction 
pressure. High head can mean air 
in system, clogged cooling-tower lines 
Low head may be result of a gas shortage 


] After throwing main switch at re- 1 

frigeration compressor, allow it to 
run for half hour to an hour, before mak- 
ing checks, to bring system into balance 


] Take close look at sight flow, with white card or flash light 


Clear glass indi 
cates a full liquid line. Low refrigerant is cloudy or 


forms gas bubble 
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L POWER TRANSMISSI 


VI p_pLLLLLLLZ 


Driven 
rotor 


Oriving 
housing 


How drive works: Motor connected to 
housing starts it turning at no load 
Steel shot, compressed by centrifugal 
force, turns with the housing. Rotor is 
started and accelerated by friction and 


wedging action of the shot. 
running speed, 
at the same rate, with no slip 


At normal 
rotor and housing 


turn 


EUROPEAN VERSION of the new drive gives good service in this 
French compressor installation. 


Note the two identical units 


New drive uses steel shot as ‘fluid’ 


& Using street suort as a medium for 
transmitting power, a new “fluid” drive 
eliminates the slip between input and 
output members that is common to the 
ordinary hydraulic 

The differs 


drive. In a hydraulic 


drive. 


unit from a hydraulic 
unit, there are 
primary and secondary elements. The 
primary one the fluid like a 
centrifugal pump impeller, while the 
secondary takes the power like a water- 


wheel to drive the load. 


acts on 


In the new drive, centrifugal force 
throws the skot to the circumference of 
the housing, where it turns with the 
housing. The rotor, which is connected 
to the load, is free to turn concentrical- 
ly. It is started and accelerated by the 
friction and wedging action of the turn- 
ing stee] shot. At normal operating 
speeds, there is no slip. Yet the rotor is 
so designed that it will slip if there is an 
overload. You can change the point 
where the slip starts by changing the 
amount of shot in the housing. 

This drive is especially useful on 
heavy-inertia loads, as compres- 
sors, centrifuges, conveyors and crush- 
ers. When the motor is started, the 
drive produces a constant torque for a 
given input speed regardless of the per- 


such 
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centage of slip between rotor and hous 
ing. Load comes up to speed gradually, 
until there is no slip. With an overload, 
the rotor slips relative to the housing, 
overcoming the friction and wedging ac- 
tion of the steel shot. 

Developed in France, this drive has 
had many successful applications there 
(see photo above). It has been rede- 
signed to American standards by the 
Dodge Manufacturing Company, which 
calls its unit the Flexidyne. 

Described as a drive, the 
Flexidyne can be set to slip at any- 
where from as low as 20% full- 
load torque to as high as peak motor 


dry-fluid 


over 


PUSHBUTTON controlled foundry cart 


using the new drive carries a 2-ton load 
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torque. During starting and overload 
periods the current draw is at a min- 
imum because the motor is never pulled 
down to less than 90% of synchronous 
speed with the standard setting. 

Smooth starts and controlled overload 
protection avoid breakage and reduce 
maintenance on drives, gears, bearings 
and driven machinery. Compared with 
direct connection, smaller, cheaper mo 
tors and controls can be used, with re- 
duced current demands and improved 
power factor. 

The steel shot is easy to seal in, has 
a high density and can stand relatively 
high temperatures. Maintenance re- 
quired for the unit is said to be prac- 
tically negligible. 

Unit will be available in two lines: 
(1) a drive for mounting directly on 
motor shafts and adapted for use with 
sheaves, and (2) a coupling for 
straight-line drives. 

Photo at left shows an application 
of the first type of unit. The Flexidyne 
drive picks up power from a %4-hp 
squirrel-cage motor, Power is delivered 
through a V-belt drive and a speed re- 
ducer mounted on the drive axle shaft. 
This the foundry cart 
smoothly to the exact location desired. 


drive moves 
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Safety is your business 


@ Accidents cost us $10 billion in 1953. And 
part of that bill came out of your pocket 


@ One sure way to trim this figure is through 


safety selling. Here are a few tips 


> We ALL Clive Lip Senvice to plant safety. But if the stag- 
gering figure for accident costs is to be trimmed back, we 
as engineers must play a more active part. 

Preventing industrial accidents is basically an engineer- 
ing job. Yet power men seldom look upon safety engineer- 
ing as part of daily responsibilities. Lf we did, the boiled- 
down étatistics in this article on industrial-type accidents 
would be sliced way back. 

Safety engineering as such is a new profession that has 
grown up since 1912. At that time insurance companies 
writing policies under the newly enacted Workman’s Com- 
pensation Insurance Acts realized the best way to prevent 
accidents is to stop them before they start. 

Well-seasoned safety people agree that selling plays a 
top role in putting across any plant-safety program. First, 
management must be sold. And once they're convinced the 
proposed safety plan is worth the time and money required, 
the selling job has just begun. Safety must be sold to 
every man in the plant. 

As a power man you are responsible for the plant power 
services and the safety of men carrying out your orders. 
Don't leave the sales job to the safety people alone. Weave 
your selling job in with any plans that the production 
people have. 

How to sell? Let's look at a page from the safety record 
of a munitions plant during World War Il. Here women 
flatly refused to wear safety goggles in a particular grind- 
ing operation. It was a simple case of vanity. And nothing 
the foreman or plant manager said would change their 
minds. Then a safety engineer from one of the large insur- 
ance companies tried his hand. 

His approach was to single out the girl who headed up 
the antigoggle crusade. In an official atmosphere he handed 
her an object with the advice that she would be needing it 
soon, “It” was a glass eye, blue to match her own. The 
antigoggle crusade evaporated. Corny? Perhaps... but 
it's the results that count. If any scheme you cook up makes 
the men in your plant more safety conscious, your scheme 
is OR. 

Take the approach of the Charles Pfizer Co (Power, 
April 1954, p 86). Here the safety engineer set up 12 
monthly safety themes. Each theme geared the plant's 
accident-prevention program for that month toward avoid- 
ing the mishaps most likely to occur in that particular 
month, 

How did that scheme come about? This plant found, 
after a close scrutiny of medical-department records over 


a 10-year period, that there was a discernible pattern in 
plant accidents. There were more slips and falls in Feb- 
ruary than in any other month, more strains and sprains 
in September, more eye accidents in March. With that as 
background, they set out to prevent the most prevalent acci- 
dents each month. 

Many plants can point with pride to the records they 
are chalking up. The National Safety Council points out 
DuPont’s Old Hickory plant as the one having the best 
no-injury record. This plant has tallied close to 29 million 
man-hours without a disabling injury. There is a long 
jump to the second best: Westinghouse TV-Radio plant in 
Sunbury, Pa. with over 19 million. If you want to compare 
your frequency-rate and severity-rate with the average for 
your particular industry, match your figures with those 
on the facing page. 

Proper job habits are a sound footing for any safety 
plan. When you are doing a job right, you are doing it 
safely. According to the National Safety Council, handling 
objects comes in as the principal source of compensable- 
work injuries. Close behind are falls, with machinery acci- 
dents third. These big three account for 22, 17 and 16% 
of all disabling injuries—and in that order. 

In every plant you will find that accidents are caused by 
unsafe acts and unsafe conditions, mostly by unsafe acts 
Among more than 100,000 work accidents reported in Penn- 
sylvania in 1951, an unsafe act and an unsafe condition 
were identified in about 95% of the accidents classified. 

Does a man’s age come into the accident picture? Yes, 
but not as you may think. The injury-frequency rate for 
older workers is not as high as in the age group from 35 
to 44 years. Of course, you must consider the cold fact that 
people in different age groups may not be doing the same 
type of work. Older men are more often found in super- 
visory spots or other less hazardous occupations. But we 
believe the statistical scales tip in favor of the oldsters 
because of their safety experience built up over the years. 

But regardless of age, there is one area where a big 
chunk of today’s accidents occur: simple falls. We say 
simple since falls usually occur on floors or other level 
surfaces. Our statistical source shows that falls alone 
account for injuries to 450,000 people on the job each year. 
Principal contributors: to these falls are loose objects on 
the floor, wet or oily surfaces. This staggering figure of 
450,000 could be trimmed substantially by closer attention 
to the simple rules of good plant housekeeping. And that’s 
right within your bailiwick. 
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Severity rate 


Frequency rate 


This is the number of days lost per 1000 man-hours of 
exposure, including charges for permanent disabilities and 


This is the number of disabling injuries per million man 
hours of exposure. Cases are not included where someone 
is injured, but loses no time. To help prevent future injur deaths. Note: This is not same time exposure used for 
ies, check causes of all accidents, even minor ones. frequency rates. 1955 figures will have the same base. 
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OPERATORS’ 8 
NOTEBOOK 


FOUR BASIC TYPES 











> Four pasic types of electric heaters are the strip, 
tubular, cartridge and immersion heaters shown above. 
There are thousands of other types, sizes and ratings, 
though, for you to choose from. 

Contrary to opinion in early days of electricity, you 
can’t dismiss electrical heating as too costly. Adding 
total costs, it’s often the most economical method avail- 
able. Electrical heat is a relatively expensive source 
of heat in theory. Potential in a pound of coal or 
gallon of oil costs only small fraction of its equivalent 
in kilowatt-hours. But simplicity, safety and ease of 
control may outweigh energy cost. 

Some advantages are (1) uniform heat distribution 

2) accurate control (3) low initial cost (4) space sav- 
ing (5) instantaneous heat-up (6) cleanliness (7) low 
maintenance costs and (8) long life. 

Potential cost-saving applications are found in many 
plants. And electric heaters are often simple to apply 
For example, heaters are inserted strategically in your 
machinery, in ducts to heat process air, or in tanks to 
heat liquids by immersion. They're also applied over 
your conveyor lines to dry, fuse, cure, ete, by radiant- 
heating method, Or they can be fitted to your produc- 
tion setup in numerous ways. 

You can electrically heat air, water, oil, grease, metal 
or any other substance you process. And you can 
attach these heaters to your present tanks, vats or 
other vessels. Sketches will give you a start. 

Two steps to consider for electrical heating are: 
(1) Caleulate your heating requirements, then select 
heating unit best adapted to your job. (2) Choose 
either the individual heaters or the packaged assem- 
blies, complete with heating elements, insulation and 
temperature controls. 

Courtesy: Edwin L Wiegand Co, Pittsburgh, Pa. 
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4) Don’t overlook these handy 


OPEN TANKS 








Permanent heaters 


Permanent heater is installed 
here inside of tank with screw 
plugs or flanges, depending on 
job, Use where a permanently 
installed heating capacity is 
preferred, where portability 
isn’t important. Some uses are 
for wash or rinse tanks, or for 
any open or closed hot-water 
tank. Here thermostat bulb 
and coils are fixed inside tank. 
They are easy to install. 








Direct immersion 


Portable electrical-heating ele- 
ment is immersed directly in 
open tank. Here’s a convenient 
way to heat your water for 
many uses, where permanent 
heater isn’t economical. Heater 
rests on tank bottom, is easily 
removed after heating is com- 
plete. Then you can place in 
another tank. Thermostat bulb, 
in liquid, controls temperature 
that you set it for, as shown. 





Indirect immersion 


Indirect - immersion heater is 
placed inside jacketed kettle. 
This hookup gives uniform, 
controlled heat distribution 
over entire areas of inner wall 
that contains materials to be 
heated. Use for materials easy 
to carbonize, for hard-to-heat 
materials like glue, molasses, 
resins. Pharmaceuticals and 
medicines are heated thus. 








Jacketed tanks 


Jacketed tank with built-in, 
adjustable thermostat heats 
water in this lined electro- 
plating tank. Heat is easily 
adjusted to suit various plating 
solutions. Here bath tank 
usually operates at 130 F. 
Controlling thermostat in solu- 
tion prevents temperature over- 
run, which would damage 
lining. No chance of contami 
nation from leaking coils. 


POWER 





Electrical heating MethOdS —. rvcrows nn 


HORIZONTAL TANKS 





Strip heaters 


Strip heaters are clamped to 
studs welded to tank. Heaters 
are easy to install, spread 
warmth evenly over entire tank 
bottom, where heat is needed. 
\ thermostat regulates heat at 
temperature desired. For this 
type installation, you can ap- 
ply insulation over heaters and 
shell of tank to save as much 
heat as possible. Strips can be 
placed on tanks of any shape. 





Sidearm direct heating 


Sidearm direct heating is use- 
ful for large quantities of fuel 
oil. Use a storage tank and 
these heaters, through which 
oil is circulated. Advantages 
include positive temperature 
control that’s automatically 
adjustable to flow rate. Cir- 
culation heaters and storage 
tanks permit storing large 
quantities of oil with low in- 
stalled kilowatt capacity. 





Sidearm heating 


Here is automatic, controlled 
heating for a large quantity 
of water with smaller installed 
electrical capacity. It also al- 
lows inexpensive storage of 
large quantities of hot water at 
off-peak rates. Use where you 
need hot or rinse water, for 
process tanks, kettles, etc, also 
instead of central heat in sum- 
mer when plant steam is off. 
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Direct circulation 


Place direct circulation heaters 
in direct line of flow from 
storage. Hookup is ideal for 
heating heavy or light fuel oils 
in cold weather. Small quan- 
tities of oil are quickly pre- 
heated with this setup to 
increase combustion efficiency, 
regardless of oil’s weight or 
outside temperature. Also 
handy where preheat is needed 
(even in warm weather). 
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OTHER APPLICATIONS 





Built-in thermostat 


Immersion heater has built-in 
thermostat, is easiest and 
quickest to install. Comes in 
many sizes, shapes, heating ca- 
pacities up to 10 kw. Install 
a number of heaters near bot- 
tom of horizontal round-tank, 
so they extend in toward cen- 
ter, as spokes of wheel. This 
heater solves problem of 
crowding in large capacity for 
fast heating often needed, 





Exponsion tank 
s 


Jacketed kettle 


Circulation heater provides 
uniform, accurate heat at all 
points for materials easily 
damaged by spotty overheat- 
ing. Examples are glues, 
resins, plastics, pharmavceuti- 
cals, high-temperature proc- 
essing of chemicals. These 
“nackaged” heaters are com- 
pact, provide convenient heat 
source, with uniform heating 
over a wide temperature range. 





Coil outside tank 


Outside coil for heat-transfer 
system is answer where tank is 
subject to corrosion. Heating 
system is same as above, except 
for coils in place of jack- 
eted kettle. Here heat-transfer 
liquid is heated, circulated 
around outside of tank, doing 
away with contamination dan 
ger in tank or coil leakage 
You can insulate coils, tank. 








Coil inside tank 


Inside coil is widely used 
where corrosion is so bad you 
must use a rubber hose or syn 
thetic tubing for indirect heat- 
ing. Here again, the heating 
system is same as above, Only 
difference is in the way coil 
is applied to the kettle. Heat- 
transfer fluid can be water or 
any heat-transfer fluid com- 
monly used in process work 
Just coil hose inside tank, 
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New water-testing cabinet has built-in cooler, storage for chemicals 


TESTING BOILER FEEDWATER is a daily 
job, but we didn’t have the facilities for 
doing this conveniently. I designed a 
large wooden cabinet, complete with 
sink and storage spaces for chemicals 
and test equipment. 

We also built a high-pressure cooler 


and installed it under the cabinet’s sink. 
Blowdown of two boilers, deaerator out- 
let and condensate returns are piped to 
the cooler. A thermometer above the 
sink near the valves for controlling tem- 
peratures tells us when we have exact 
temperature needed for testing. 


Coils inside the cooler were wound 
around a 1%%-in. iron pipe. We found 
that 5/16-in. OD copper tubing didn’t 
collapse when winding, while larger di- 
ameters did. City water flows through 
cooler, is regulated with globe valve. 

M A CAMPBELL Montreal, Que. 
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Here's my idea on Weum's zoned air 


In Decemuen, p 146, D Weum describes 
zoning. Value of a multiunit com- 
pressed-air system may be increased by 
having at least one portable compressor 
for various parts of a building, also 
other buildings of a multiplant installa- 
tion. Sketch shows how to arrange it. 

Mobile compressor is pulled to a loca- 
tion, then tied into the existing intake 
and discharge headers. Flexible hose 
(rubber or metal) is connected between 
the shutoff valves and compressor by 
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quick-acting couplings. Sketch shows 
details of one coupling; many typés are 
available. 

Value of this hookup is for plant of 
several buildings where compressed-air 
demand varies from nothing to amounts 
in excess of stationary unit’s capacity. 
Portable unit gives reserve capacity, 
doesn’t need high capital investment. 
Special tools and skilled labor aren't 
required to make system operate. 

H B Wayne Brooklyn, N. Y. 
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Knife switch fails 
from faulty insulation 


A POWER-STATION GRoUP of 440-v 3- 
phase auxiliary motors had an oil cir- 
cuit breaker and a 3-pole knife switch 
for disconnecting service rated at 600 v, 
600 amp. Load at time of failure was 
less than 300 amp. Failure caused com 
plete destruction of switch, with circuit 
and station interruption. A spare switch 
from station stock was installed at once. 

While cause of failure had not been 
found, we inspected the new installa- 
tion often. After 24 hours, we found 
smoke rising from switch yoke. This 
was connecting piece between the three 
blades. Inspection showed the insulat- 
ing yoke to be too hot to touch. We 
removed switch at once and replaced 
with three single-pole switches. 

Manufacturer told us switch yokes 
were made of impregnated paper stock, 
treated with a lye solution. Apparently 
the washing following the lye treatment 
was not complete as yoke was conduc- 
tive enough even at 440 v for current 
to flow. That eventually caused failure, 
even though current was very low in 
value. Switch materials are important. 

CO von DANNENBERG 

Brooklyn, N. Y. 
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How to ground your shaft 
Ir’s USUAL to ground the casing of ma- 
chines, but not so with rotating shaft. 
Oil film in bearings more or less insu 
lates shaft. Any current leakage to earth 
will have to break down this film. 

Shaft can be earthed with a piece of 
thin springy steel, drilled at one end to 
take a carbon Slot and weld on 
brackets, then fit with tightening screws 
Weld 


adjacent to 


rod. 


steel to 
shaft 
Then carbon rod can be adjusted to 


to clamp the carbon. 


frame of machine 


bear on the shaft as it rotates. 


W E Warner 
W oédtord Green, Eng 
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Tennis balls absorb 
water hammer 


WE INSTALLED automatic dishwashers 
and other equipment with electrically 
operated solenoid valves to control water 
flow automatically. These jobs are 
placed where water hammer is a serious 
problem. 

We found that air chambers usually 
don’t lick the problem because they ab 
sorb air. There’s often no maintenance 
setup for periodic drainage to recharge 
air supply. And commercial devices are 
too small for effective service. 

To control water hammer, we in- 
all automatically controlled 
systems a pressure-reducing valve that 
limits pressure to lowest effective level. 
We use shock absorbers (made on the 
job) as in sketch. 

Shock absorber is built up of stand- 
ard pipe fittings. Air chamber is main- 
tained with four first-grade tennis balls 
inside pipe chamber. Tennis balls are 
far enough removed from heated pipe 
to prevent deterioration. This, and the 
fact that they’re in water inside a dark 
chamber, gives them very long life. Air 
or gas inside tennis balls isn’t lost, so 
shock absorber remains serviceable for 
years. 


stall on 


many 
Absorber works in any position at 
some convenient place on the line, on 
both cold- and hot-water lines. Here’s 
an idea that works surprisingly well. 
EF Wentace Fairport, N. Y. 
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STEVE ELONKA, Associcte Editor 


Don't let this happen to you 


During Wortp War II, | was piping 
draftsman on a large new base for naval 
personnel, Buildings were hospitals, 
mess halls, galleys, offices and barracks. 
Each building had its own steam boiler. 

Two of the largest boilers were 500 
hp of 100 psi, but they arrived late. 
Order of the day was to rush because 
these boilers held up schedule. So night 
crew took over where day crew left off. 
Everything was going fine. But four 
days before settings were to be finished, 
a young engineer was assigned to job. 

He claimed our men were wasting 


time by allowing brickwork too many 
days to dry thoroughly before firing 
boilers. To show his authority, he or- 
dered boilers fired two days before con- 
struction boss set time. 

His orders were carried out, and 
boiler settings were so badly warped 
out of alignment that both boilers had 
to be reset. That really put our project 
behind time. It pays to listen to ex- 
perienced mechanics, I've found, re- 
gardless of how much book learning one 
has. Don’t let this happen to you, 

S R Hiccrins Long Beach, Calif. 





No large hacksaw? 
Use blades 


Here’s a novel way to cut a piece of 
work where depth of cut is more than 
frame of saw. Bolt several blades into 
a triangle, sketch, using five blades. You 
can cut inches deeper than with any 
hand hacksaw frame. Tape blades or 
use gloves. This idea also works if you 
have lost or forgotten your frame. 
CH Wiey Penacook, N. H. 





Drum for machinery 
makes good guard 


\ 55-GALLON pruM, split longitudinally, 
makes a good cover for smal] machinery 
if subject to splashing. dripping or other 
dirt. Mount drum-half on legs Said raise 
off bedplate so air can circulate. Make 
drum easy to remove for servicing. 


E R Eckert Fanwood, N. J. 
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Did you know... 


that double-spacing your typewritten 
lines on a contribution to any publica- 
tion helps the editor handle your mate- 
rial more easily? His editing takes up 
space on your manuscript and if you 
don’t provide space between lines, the 
editor often has to retype a manuscript. 
(Continued on page 134) 
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More bricks stopped erosion 


We nave two oil-and-gas-fired A-type 
package boilers, but torn refractories 
from burner erosion were a problem. 
High ratings in excess of 200% caused 
high-temperature gas flow to warp re- 
fractory. 

First photo shows three rows of brick 
we added to original refractory on fur- 
nace floor. Second photo shows finished 


job, with bricks covered with plastic re- 
fractory. This didn’t reduce furnace vol- 
ume enough to lower capacity. We used 
a high-temperature brick-kiln refractory 
and a high-temperature brick. Revised 
installation has not required mainte- 
nance for over three years. 
LW Firzpatricx 
Jefferson City, Mo. 
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Here's your ‘trick’ of the month 


ELECTRIC MOTOR on one of our produc- 
tion machines burned out. As luck 
would have it, our spare motor’s dimen- 
sions from base to shaft were 14 in. too 
high. Problem was to plane down the 
aluminum base under the burned-out 
motor, which has a direct drive. 

This unit had to be in full operation 
as soon as possible. Our plant has a 
small machine shop, but with about 16 
sq in. of base metal to remove, things 
looked hopeless. 

We took a \%-in. high-speed tap, and 
ground threads from the four threaded 
flutes, making them slightly concave 
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so the forward edges would cut, also 
ground end concave so we could use as 
end mill. Then we chucked the tap into 
our drill press, set it on high speed and 
locked it for depth. Next we C-clamped 
an angle-iron guide to the press table 
and fed the aluminum base slowly 
against the tap by sliding the base 
against the angle iron. 

We tap-milled the excess 14 in. from 
surface in two passes of % in. depth 
each. With this “milling machine” com- 
ing to our help, we had the production 
unit back on the line in exactly 90 min. 

F C McManon West Belmar, N. J. 
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Cut down your smoke 
with overfire steam jets 


WHEN PLANNING jet systems for over- 
fire operation to assist in smoke elim- 
ination, don’t overlook the many simple 
things available in every plant. Steam 
jets have lower initial costs than air-jet 
systems. You can make them with 125- 
psi pipe fittings and standard-weight 
pipe. 

Exhaust steam from oil pumps is OK 
and oil content isn’t important, since 
jet action disperses this oil emulsion in 
furnace. You can also use turbine blow- 
ers run by exhaust steam, although the 
cost is much more than with steam jets. 
Another possibility is air from forced- 
draft systems. This is installed at lower 
cost than steam jets where high turbu- 
lence is not required and furnace area 
is comparatively small. 

Selecting jet-system pressure, consider 
minimum effective steam pressure on 
basis of jet and furnace design. Some 
steam-jet jobs operate OK on pressures 
as low as 5 psi. However, fuel-bed pen- 
etration and turbulence drop, with de- 
crease in steam pressure, take more jets 
for good coverage when using low pres- 
sures. Usually, 25 psi is lowest pressure 
in newer installations to eliminate need 
for extensive bulky jet coverage of fur- 
nace. 

General! practice is to use about 10% 
of air theoretically needed as overfire 
air for fuel combustion. With load var- 
iations or where quantity of volatile is 
released suddenly, quantities as high as 
25% may be required. 

If excess air in furnace is hard to 
control and only turbulence is needed, 
quantities as low as 3%, at relatively 
low velocities from pressures around 5 
to 10 psi, can be used. 

Most modern jet jobs have steam noz- 
zles on header that can be removed for 
servicing while boiler stays in operation. 

Always valve your jet assemblies so 
steam can be reduced on low load. Pho- 
toelectric controls help to indicate need 
of overfire jet operation. These controls 
are usually programmed to open an elec- 
tric solenoid valve admitting jet medium 
to piping system. As soon as smoke con- 
dition clears, valve closes. Systems are 
simple, fully automatic, and conserve 
steam or air when not required in fur- 
nace. 

Overfire jets, besides preventing smoke 
and flyash emission, also reduce slag 
and soot formation on boiler tubes. 
Final boiler temperatures are also re- 
duced and flame shortened. Smoking 
limit of boiler is increased together 

(Continued on page 136) 
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GOOD CONTROL VALVES 
ARE IMPORTANT 


On many heoting and air con- 
\ ditioning systems, valves out- 
\ number thermostats | 2 to 3 times, 


Available in 
Various Types 
and Sizes 








DURABLE 
AIRTIGHT 
CONS TION Rugged Cast Aluminum Top 
A) Durable Molded Diaphragm 
B) Bronze Bellows, Primary Seal 
C) “O” Ring, Secondary Seal 
D) Polished Stainless Steel 
More ACCURATE Control Valve Stem 


with Powers PACKLESS Valves Angle Union E) Characterized Throttling Nut 
Minimum valve stem friction. No packing nut 
or gland to be tightened, oiled or adjusted. 
No binding of valve stem as with conventional 
packing. Powers duo-seal construction 
assures better performance and— 
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© Packing Maintenance. No Leakage 
of Water or Steam. No Loss of Vacuum. 


To insure getting a temperature control system with the best control valves 






made for convectors, unit air conditioners, unit ventilators, radiators, panel 


heating and cooling coils — specify or install POWERS control. 


Call or write our nearest office for Bulletin 348 


Established in 1891 © THE POWERS REGULATOR COMPANY © SKOK:E, ILL. © Offices in Over 60 Cities 
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More PRACTICAL IDEAS 


with added efficiency. When coal) is 
used, carbon content is reduced in cin- 
der carryover, 

If steam jets are used intermittently, 
remove condensation through a steam 
trap for better efficiency. Steam jets 
are efficiency bonus producers during 
summer when much waste steam is ex- 
hausted to atmosphere from steam-oper- 
ated power-plant equipment. 

LW Frivzparnicx 

Jefferson City, Mo, 





Save headwork: calibrate 
remote reading-gages 


LOWERED WATER TABLES mean less water 
pressure in our plant. To keep up with 
demand, we must pump on a longer 


schedule than before. For a constant 
look-see at our main engineering office, 
we temporarily installed an 844-in. gage 
and calibrated it for our main pumping- 
plant pressure. 

We are 36 psi under their reading, 
so we carefully calibrated the gage by 
cutting the stainless-steel pointer. Then 
we soldered a 4-36 nut on gage shaft. 
A screw holds pointer-end snug after 
we added 36 extra pounds. 

Dial graduations are shaded with red 
ink just under 90 psi. Between 90 and 
99 psi, we use green ink, and then go 
back to red again for 100 psi, which is 
tank overflow. A pair of pressure snub- 
bers take out pulsations and insure 
steady reading. 

LW Frrzparnick 

Jefferson City, Mo. 


Klaxon saves time 

InsTALL A KLAXon Horn with a control 

button near your telephone. Then you 

ean call any man in your plant to a 

phone easily. Dope out a system of sig- 

nals. One blast for the chief, ete. 
H Hotcomer Les Alamos, N. M. 
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Three ideas for using ladders safely 


A. Don't set ladder at angle with 
vertical so small that a climber is in 
danger of toppling over backward. And 
don’t allow angle with vertical to be so 
great that ladder might slip on « hard 
or smooth surface. If it must be set at 
a great angle, and there’s danger of 
slipping, as when floor is wet or oily, 
brace legs as shown. 

B. If a single-prop stepladder must 
be set with one leg lower than the other, 
tendency to overturn can be offset to 
a degree by swinging prop as far as 
possible toward leg at lowest level. 

C. Before using a ladder in doubtful 
or unknown conditivn, place it flat, with 


4-in. blocks under each end. Then, hold- 
ing weights heavier than any to be car- 
ried up ladder, walk heavily from rung 
to rung. Turn ladder over and repeat. 
If no part of it breaks or shows signs 
of weakening, rungs may be said to 
have a safety factor greater than one. 
Sides of ladder are weakest when prone, 
so their safety factor is also greater 
than one. 

Also: A new ladder should be painted 
with pentachlorophenol mixed with 
water. Under various trade names this 
and other preservative chemicals may 
be obtained from building-supply firms. 

O Le Brace Oroville, Wash. 





Here's my idea on Pef's September headache 


I pon’t acree with Pef’s series hookup 
because there’s no way of adjusting flow 
to individual requirements of each bear- 
ing. Also, if one bearing overheats, 
temperature of water fed to other bear- 
ings may be too low or too high. 
Neither do I agree with system of 
leading all outlets to a common funnel 
at one end of machine. You need an 
individual funnel at each bearing, 
alongside valve, to see the flow. 





1955 
AWARD PROGRAM 


Have you recently modern- 
ized any of your power serv- 
ices? Tell us about it. You 
may be in the 1955 award 
picture. See p 95 
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In all my power-plant jobs since 1907, 
I have had an outlet funnel for each 
bearing. Main difference is that in 1907 
I was instructed to stick my fingers in 
the water and feel the temperature, 
while today there are thermometers, 
temperature-control valves and high- 
temperature alarms. If you don’t have 
modern devices, then funnel is reliable. 

S T Livincston 

Los Angeles, Calif. 


Have you tried paraffin? 
WHEN YOU HAVE TROUBLE with threads 
on bolts, studs or galling from high 
temperature (300 to 700 F), try melt- 
ing a piece of paraffin against the 
threads. 

Paraffin has excellent wetting and 
penetrating properties when melted 
against hot threads. Apply before equip- 
ment cools off. Paraffin is a good lubri- 
cant and does not vaporize as quickly 
as penetrating oil, does better job. 

F C Burcuer Grifton, N. C. 
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THIS PRODUCTION “DOUBLE CHECK” 
SAFEGUARDS YOUR BOILER INVESTMENT! 


a Yes, here is one extra production step we will never 
bypass! It is your guarantee of a dependable, long-life 
blow-off valve. 

In this corner of the YaRway Testing Department, 
every Yarway Blow-Off Valve is hydrostatically tested at 
1}, times its rated maximum working pressure — proved 
drop-tight for service far beyond normal expectancy. 

Not only blow-off valves, but al/ YARWAY equipment 
undergoes rigorous tests before leaving the YARWAY 
plant. Why? For one reason—to assure longer and 
better service in your plant. Over 15,000 boiler plants 
are using YARWAY Blow-Off Valves—some for twenty 
thirty years, or longer. 

Whenever you are in need of boiler blow-off valves, 
be sure to make Yarway your way. 


YARNALL-WARING COMPANY 
100 Mermaid Avenue, Philadelphia 18, Pa. 
BRANCH OFFICES IN PRINCIPAL CITIES 


steam plant equipment 


BLOW-OFF VALVES DIGESTER VALVES 
WATER COLUMNS AND GAGES STEAM TRAPS 
REMOTE LIQUID LEVEL INDICATORS STRAINERS 
EXPANSION JOINTS SPRAY NOZZLES 
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The question 


. 


Best way to measure 
tube temperature? 


THE FACTS: We have a 400,000 Ib- 
per-hr boiler whose tube temperatures 
we'd like to measure during operation. 
We feel that these readings are excel- 
lent guides to safe operation, 

How can we install thermocouples 
in this boiler? What methods are used 
for attaching thermocouples to boiler 
tubes? Are spot-temperature measure- 
ments better than average temperature 
measurements? How do you protect 
thermocouples attached to superheater 
tubes? What are good materials for 
the thermocouple and its wiring? 

We'd also like to know something 
about tube-temperature measuring in- 
struments themselves, what the main 
features are and how they perform. 

—LO, Jan Power 
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Sheathed thermocouple for long 
life at high temperatures 


Wirth rising Temperatures for boiler operation, thermo- 
couples must perform under conditions that are continually 
becoming more severe. To satisfy such needs, a sheathed 
thermocouple was developed that consists of a drawn stain- 
less-steel or Inconel tube containing the thermocouple wires. 
Wires are insulated from the boiler tube by tightly packed 
magnesium oxide. 

In use, thermocouple tube is welded to boiler tube, as 
shown above. Straps may be welded to the thermocouple tube 
to provide additional support if needed. Spring at casing 
prevents damage due to expansion or contraction of tubes. 

Since avoiding hot spots is one of the main reasons for 
tube-temperature measurement, I believe average-tempera- 
ture measurement is of little value. Measuring individual 
temperatures at strategic points will enable operators to get 
best operating conditions. 

C R Bincuam, Application Engineer 

Minneapolis-Honeywell Regulator Co 








Tube temperatures are good 
check on boiler operation 


THERMOCOUPLE MEASUREMENTS of tube temperature give a 
valuable look into the boiler. They check on circulation 
through tubes, tell how well soot blowers are operating and 
can improve firing efficiency. During startup, temperature 
data show when water has boiled out, locate tube restric- 
tions and plainly indicate excessive carryover from drums 
and too much moisture in desuperheaters. 

A good thermocouple installation with high-speed scan- 
ning can read one temperature per second. Hot tubes are 
spotted immediately. Strip charts automatically record tem- 
perature as well as actuating alarms when temperature limits 
are exceeded, 


LW Frezparricx Jefferson City, Mo. 


PLANT OPERATION AND MAINTENANCE SECTION POWER 








our readers 


may be your problem too 
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How to install thermocouples 


BARE wikEs are used for getting boiler 
tube temperatures, with the measuring 
hot junction attached by any of the 
methods shown in the sketch above. 
Wires of the couple are then insulated 
separately and connected to a centrally 
mounted instrument. Wires. from the 
hot junction to the outside of the boiler 
should be protected from the surround- 
ing gas atmosphere. The sulfur in the 
flue gas would quickly corrode the wires 
if they were left unprotected. 

LO should install couples in tube 
banks of the waterwalls, superheater, 


saturated-steam section and economizer. 
During operation, the couples will show 
up a heat-distribution pattern. An ex- 
cessively high temperature in a group of 
couples would indicate that a tube or 
tubes had become slagged or scaled. 

Continuous temperature recorders can 
improve firing methods by careful re- 
corder-chart analysis. Also, thermo- 
couples and hot junctions should be 
inspected during boiler maintenance 
outages to make sure they are OK for 
continued service. 


AJ Brevcetmans New York, N.Y. 


HOWARD KALLEN, Assistant Editor 
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Measure temperatures 
at these points 


Succestep LocaTIONs for temperature 
measurements are (1) feedwater inlet 
to boiler drum (2) top of drum (3) 
horizontal center line of drum (4) be- 
low drum-water level (5) saturated 
steam tubes (6) superheater tubes. 

Sketch above shows two ways of tak- 
ing tube temperatures used in our plant. 
Terminal block shown in A is made of 
cold-rolled steel. In B and C pipe is 
drilled to diameter of thermocouple wire 
used, to about 1/16-in, depth. Wire is 
inserted, holes swagged closed, 

D V Ryan Burbank, Calif. 





1: Data for thermoccugle selection 


Type Kind of wire 


Copper-constantan Copper-—positive 


constantan—-negative 
Chromel-constantan Chromel—positive 
constantan—negative 
lron—positive 
constantan—negative 
Chrome!—positive 
alumel—negative 


lron-constantan 


Chromel-alumel! 


10% rhodium 
90% platinum | Dositive 
pure platinum—negative 


Piatinum-rhodium 


Platinum-rhodium 13% thodium } 
87 platinum } positive 
pure platinum—negative 





Recommended Wire Best atmosphere 
temperature size, for 
limits, F No. thermocouple 

Minus 300 to 20 Generally of no 

plus 600 consequence in 
this temp range 

0 to 1000 14 Oxidizing or 
neutral 

0 to 1600 4 Reducing or 
neutral 

600 to 2000 8 Oxidizing or 

(continuous) . neutral 

up to 2300 A 

(intermittent) 

1300 to 2700 24 Requires protection 

(continuous) from atmospheres 

up to 2850 with ceramic tube 

(intermittent) 

1300 to 2700 24 Requires protection 

(continuous) from atm eres 

up to 28 with ceramic tube 

(intermittent) 


li: Data for tube protection 


Type of environment Maximum Tube 
temp, F material 
Slagging or corrosive 2500 Silicon car- 
bide; inner, 
porcelain 
Sulfur 2000 27% chro- 
mium iron 
Sulfur dioxide 2200 Inconel 
Hydrogen sulfide 1000 Inconel 
Steam : 2000 Inconel 
Gas-generating units ~- Inconel 


Here are data on couple protection, materials, instruments 


Since LO doesn’t indicate fuels burned and estimated gas 
temperatures, table I tabulates thermocouple materials for 
a wide range of temperatures and atmospheres. Table II is 
used to specify protecting tube materials. 

For tube-temperature measurements to be of real value 
they should be taken at enough points to get a complete tem 
perature-distribution picture in the boiler. To do this job, 


H B Waynt 


of primary elements. One type is a multipoint, multibank 
type of scanner assembly with indicating lights to identify 
the measurement currently being made. 

Switching units are usually arranged in banks of 20 thermo- 
couples. The assembly includes switches to permit any one 
couple to be manually selected and continuously measured, 


Brooklyn, New York 


measuring instrument should accommodate a large number (Continued on page 224) 
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Another PLANT PROBLEM solved by readers 


The question 


. 


Does higher-cost 
insulation pay? 


THE FACTS: For rewinding 
motors in our plant, class-H in- 
sulation has been recommended 
instead of class A or B, Advan- 
tages cited are longer life, 
greater load carrying ability, bet- 
ter performance in hot ambients. 
But quotations on rewinding 
costs using this material run 
up to 60% higher than for class 
A or B, 
What will class H give us that 
A or B won't? If motors can 
earry greater overloads with it, 
what will happen to their bear- 
ings? Will they burn out? Will 
using more than one class of in- 
sulation lead to trouble? 

—JS, Jan Power 


The answers —> 





Begins on page 138 
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Silicone motor insulation pays for itself, 
does good job under severe conditions 


PERFORMANCE RECORDS from almost 
every type of industrial plant show that 
silicone (class H) insulation pays for 
itself, In fact, it is often less expensive 
than class A or B insulation, 

in an Eastern foundry, for example, 
one motor, shown above, insulated with 
silicone has paid for itself 30 times by 
saving over $3500 in rewind costs alone. 
Tough operating conditions are the or- 
der of the day for this 5-hp hot-ingot 
conveyor motor. These conditions result 
from operating only a few feet from an 
endless procession of freshly poured in- 
gots, jogging on a 20-second cycle and 
being enveloped in clouds of steam from 
the quenching system. Under this same 
setup a class-A insulated motor failed 
at least once a month. Rewinding with 
class-A insulation cost $109 and outage 
expenses were about the same, Three 
years ago it was rewound with silicone 
insulation at a cost of $235. The motor 
has not failed since. Silicone paid for 
itself over 30 times. 

Price of motor rewinds, using class A 
insulation as a 100%, base, ranges from 
about 150% for class-B insulation to 
160-210% for silicone. Price spread 
takes into account differences in cost of 
components. There is also added labor 
involved in rewinding a motor with 
class B or class H. 

Life expectancy curves, above, right, 
indicate that silicone-insulated motors, 
generators, transformers, solenoids, etc, 
have as much as 100 times the life ex- 
pectancy of comparable machines with 
class-B insulation. 

Heat stability of silicone insulation 
has been recognized by the hottest-spot 


temperature rating, 180 C, assigned to 
class H by the American Institute of 
Electrical Engineers. Actual perform 
ance of thousands of class-H motors con- 
firms this judgment. 

Experience gathered over the past ten 
years has shown that silicone insulation 
in the following categories is most profit- 
able: (1) Motors operating in high 
ambient temperatures. (2) Critical mo- 
tors—where down-time can’t be toler- 
ated. (3) Motors having heavy starting 
loads. (4) Motors on reversing service. 
(5) Motors rated for intermittent duty. 
Crane motors fall into this ¢lass. (6) 
Torque motors, since they generally 
have no overload protection. (7) Mo 
tors operating in corrosive atmospheres. 
(8) Motors operating in damp areas. 
(9) Motors subjected to overloads. (10) 
Conditions where small size and light 
weight are desirable. 

Silicone insulation is also an econom- 
ical and practical way of getting more 
horsepower to meet the needs of in- 
creased production schedules and 
stepped-up duty cycles. Standard-size 
electric motors rewound with silicone 
provide 50 to 75% more horsepower. 
They supply this power bonus without 
exceeding temperature limits for class 
H materials, without sacrificing effi- 
ciency and power factor and without 
overstressing motors’ construction. 

Bearings of silicone-insulated motors 
will be subjected to temperatures at 
which organic greases are unstable. But 
a silicone grease, Dow Corning 44, with- 
stands this heat with a minimum of 
maintenance and relubrication. 

L A Teicutesen, Dow Corning Corp 


New questions, also more on motor insulations, p 142 
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OUTLINE OF 


AIR-COOLED CHAMBER 


In this multiple retort stoker fired boiler crysToton engineered and 
prescribed refractories provide complete air-cooled wall coverage, be- 
sides safeguarding the water tube bridge wall. A good example of how 
CRYSTOLON shapes may be adapted and combined for applications in 


many different boiler designs. 


for maximum 
protection at vital points 








CRYSTOLON* refractory shapes bring important 
advantages to a wide range of boiler types 


Due to careful bond selection, 
CRYSTOLON refractory products have a 
much higher useful temperature 
range than conventional refractories, 
with greater resistance to slag pene- 
tration and fly-ash accumulation. 
With this high refractoriness they 
combine exceptional hot strength, 
thermal conductivity and resistance 
to spalling and abrasion. These valu- 
able properties show how expertly 
they are engineered to assure maxi- 
mum protection against chemical and 
mechanical attacks by different types 
of fuels — and why they are prescribed 
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for more efficient, lower cost boiler op- 
eration on a wide variety of applica- 
tions, 


This booklet tells you 


how Norton engineered and pre- 
scribed refractories may provide the 
Ry’s you need for better, more eco- 
nomical boiler performance. For your 
copy of Refractories for Heat and 
Power, write to Norton Company, 
443 New Bond Street, Worcester 6, 
Mass. Canadian Representative: A. P. 
Green Fire Brick Co. Ltd., Toronto, 
Canada. 


REFRACTORIES 


Engineered... ty... Prescribed 


@haking better products... 
to make your products better 


*Trode- Mork Reg U.S. Pot. Of ard Foreign Countries 
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More PLANT PROBLEMS 


Julien Breugelmans 


Who answers 
Plant Problems? 


With Julien Breugelmans, an- 
swering plant problems is a habit 
of long standing. And we're 
mighty glad of it. Julien’s an- 
sewers can be spotted by their 
complete and careful analyses. 

A graduate mechanical engi- 
neer of New York University, 
class of °48, Breugelmans went 
to work for the American Gas & 
Eleetric Service Corp where his 
experience in design of central- 
station piping systems soon put 
him in line for added respon- 
sibilities. 

Julien’s latest assignment: 
Equipment purchase and mate- 
rials selection for the superpres- 
sure steam-turbine generator at 
the Philo Plant of The Ohio 


Power Co. 








Check down-time, bearings 
in selecting insulation 


TEMPERATURE INCREASES as square of 
the current, Also, life expectancy is 
approximately halved for each 8 to 10 C 
temperature rise. Thus, a critical re- 
view of operating conditions is needed 
before selecting motor insulation. 

Operating temperature is defined as 
temperature at the hottest spot in the 
motor—usually 10 to 15 C greater than 
that measured by thermometer at the 
winding or core. So JS should consider 
not only material and labor expense 
but also cost of lost production because 
of down-time resulting from inadequate 
motor-insulation materials. 

Bearings are one of the few motor 
parts subject to wear. And their careful 
selection and regular maintenance is im- 
portant. Sleeve bearings need more 
attention than ball and roller bearings, 
but are recommended for motor sizes 
200 hp and up—especially for speeds 
above 1000 rpm. For extreme tempera- 
ture and loading conditions silicone lu- 
brication may be JS’s best bet for min- 
imum bearing trouble. 

When using two different grades of 
insulation, lower grade should be lim- 
ited to allow the combination to be con- 
sidered the better material’s equal. If 
class-A insulation is used in small 
amounts with class B, combined mate- 
rials may be considered class B if elec- 
trical and mechanical properties aren’t 
impaired by using them at temperatures 
specified for class-B insulation. 

H B Wayne Brooklyn, N. Y. 
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Begins on poge 138 


You can make these gains 
with class-H insulation 


SOMETHING we just don't get in a motor 
is 100% efficiency. And lost power that’s 
given off as heat can play havoc with 
motor’s insulation. 

Class-B insulation operates at 25 C 
higher than class-A, but it has limita- 
tions because of synthetic and natural 
varnishes used. Silicone class-H insula- 
tion tops 200-C safe operating tempera- 
ture—about three times the safe class-A 
temperature. This allows us to up-rate 
the motor. 

Five-hp motor rewound with silicones 
can pull 74% hp at 150 C or 9 hp at 
220 C—an 80% power gain in the same 
size motor frame. Also, rewinding with 
silicones is much cheaper than installing 
larger motors. 

Underloaded motors operate at a poor 
power factor. Using larger motors for 
temporary overloads means your motors 
operate most of the time at 50 to 75% 
load and at a poor power factor. 

Silicone makers have special greases 
for silicone-wound motors. To avoid 
mixing regular grease with silicone 
types, replace regular grease fittings 
with a fitting that mates only with sili- 
cone-filled grease gun. 

Lead wires from starter and switch 
box should be checked. With silicone 
windings and up-rated power, you draw _ 
more current. Use silicone tapes instead 
of regular electrical tapes. 

L W Frrzparrick 

Jefferson City, Mo. 
(Continued on page 224) 








1 How can we estimate thermal 
stresses in steam lines? 


In modernizing our industrial power plant, we're 
going to install two high-pressure boilers. Rating of 
each is 200,000 tb per hr at 1050 psig, 875 F. Main 
steam header is 10 in. diameter, feeds a noneonden- 
sing turbine-generator, pressure-reducing stations and 
takeoffs for process steam. We've tentatively de- 
cided on a single-header design, with bypasses on all 
block valves.. But we want to make sure the header 
has enough flexibility to keep thermal stresses low. 

Preliminary layout calls for a U-type expansion 
loop. How can we make sure its proportions and 
size are adequate? Where should we locate anchors 
to get best results? Naturally we want the thrust on 
the turbine inlet within allowable limits. Do Power 
readers know of any short-cut figuring methods? 
What judgment factors are involved?—RT 


What are good forms for 
maintenance check sheets? 


As plant-serviees manager in a medium-sized canning 
plant, I'm responsible for a wide variety of power- 
service equipment—pumps, motors, air compressors, 
air-conditioning and refrigeration machinery, to men- 
tion a few of the main items. I’ve permitted pro- 
duetion-department supervisors to handle mainte- 
nance as they see fit. Results to date, as judged by 
maintenance costs and outages, are not good, So I’ve 
decided to start a centrally supervised program. 
Although I’ve mentioned several types of equip- 
ment, I believe the general form of maintenance 
check sheets for them can be similar. I'd like them 
to cover frequéncy of inspection as well as specific 
items, such as lubrication, functioning, ete. Do 
Power readers have sample forms that would help 
me? Am mainly interested in good ideas.—AC 





Send your answers to Plant Problems Editor. Extra pay for photos, sketches. 
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BETZ: A Great Name 
In Water Conditioning 


POWER 


top 


gira ne 


Consulting is a. full time job, foo! 


In our continuing efforts to engineer sound water 
conditioning for industry, our service activities 
extend into many phases of this exacting field. 

The Betz Consulting Division, for example, is 
typical of the completeness and diversification 
of the service we offer. 

This separate unit of the organization, staffed 
with qualified chemical, mechanical and sanitary 
engineers, provides full-scale engineering services 
on a variety of problems relating to the external 
conditioning of industrial water for process, 
cooling, and boiler feed requirements, and the 
treatment of industrial waste and sewage. 

Whether the water or waste problem is of 
broad or limited the Betz Consulting 
Division matches to need through its 
many activities such as 

... economic and technical surveys... chem- 
ical engineering research... pilot plant design 
and operation ...equipment specification and 
procurement... process design and supervision 


scope, 
Service 
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... Start up . continuous 
visory service, 

This specialized consulting service is another 
reason why Betz continues its leadership in pro- 
viding completely-integrated engineering on all 
water problems. 

Ask a Betz District Engineer the next time he 
calls how Betz Consulting Service can help you 
solve your water problem. He'll be happy to 
provide the details, 

W.H. &L.D. BETZ, Gillingham & Worth Streets, 
Philadelphia 24, Pa. In Canada: BETZ Labora- 
tories Limited, Montreal |}. 


operation , . super- 
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ARGUMENTS . » » pros and cons 


from readers’ letters 


ALTHEA THORNTON, Assistant Editor 





Comments on license requirements 


The question that was raised in December Arguments, “Why such different 
license requirements?” seems to be a very glaring default of all our local 
insurance and state officials. The situation is deplorable and unhealthy. 

Apparently we are faced with a slowly but steadily rising menace in 
the shape of unqualified power operators and unsafe equipment, Granted, 
the equipment has more than enough safety devices; but any apparatus 
is only as good as the operator. 

As soon as possible, I would like to see a meeting of qualified represen- 
tatives from each state, large insurance company and major manufacturer, 
to accomplish the following: 

1. Uniform license requirements for all types of equipment. A license 
would be good in any state, just like a Coast Guard marine license. 

2. Uniform safety and operation instructions for all equipment. 

Leading building inspectors should be included at the meeting. The group 
should meet biannually thereafter to make necessary revisions, 

I believe such a setup would eliminate much malignant inefficiency. The 
problem is certainly urgent enough, Inviting national or Federal law en- 
forcement would help get the needed uniformity. 

J E Scummer USS Northampton 
A national licensing board having uniform rules and regulations enforced 
in all states is the logical answer to the discrepancies in licensing stationary 
engineers (December Arguments). The board should function like the 
Interstate Commerce Commission, Maritime Commission and Coast Guard. 

Board members should be taken from insurance underwriters, private 
industry employing stationary engineers, licensing personnel from states 
that now have license requirements, former members of the U.S. Navy, 
Maritime Commission and Coast Guard. 

A candidate for a license would have to meet the qualifications of the 
national board, regardless of his education and experience. Once licensed, 
an engineer could operate in any state without taking an exam every time 
he relocated. 

In addition, uniform requirements would let insurance underwriters grant 
certificates of approval in a minimum of time, since they would not have 
to check the experience of each operator. 

H B Wayne Brooklyn, N.Y. 


(More comments on license requirements, p 228) 





Danger! Watch out for 
commutator sparks 


— 


| 


€ 


Marmy sees red 


Where did this guy Surfaceblow get al! 
his sea-going experience—on a double- 
ended ferry? My high regard for Our 
Hero really suffered when I read 
. the Admiral’s ears started turn- 
ing red as two starboard running 
lights...” (“Marmy unfouls the USS 
Lejeune,” Feb 1955). 
Art Harris Detroit, Mich. 
Marmy’s sea stories are always interest- 
ing, often informative and sometimes 
factual. But the fact that starboard 
running lights are red has not as yet 
reached us here. Even the U.S.C.G. is 
uninformed. Could Marmy fly to Wash- 
ington and straighten this out? 


W H McKinney Arlington, Va. 


Poor old General Lejeune! I knew him 
personally—-a fine Marine officer. But 
I’m afraid he'd lift his safety valves if 
he saw Marmy’s bust. (Feb, p 198.) 

I’ve been going to sea since I was ten 


1 HAD A CLOSE CALL using a paint mixer 
like the one suggested in December, 
p 144. About 25 years ago, I made up 
a similar rig to do this kind of a job; 
it worked fine. But a spark from the 
motor commutator ignited volatile gases 
from the paint solvent, and blew the en- 
tire contents over me in a flaming spray. 
It burned me and set the shop on fire. 

Quick action prevented more danger- 
ous or extensive burns than I received, 
and put out the fire in the shop before 
it got out of hand. 

I do not recommend such a rig for 
paint mixing and would not permit any- 
one working under me to use one. 

Howarp Bennam Cleveland, Ohio 


years old. But I have yet to see a red 
starboard running light. 
H M Neunaus’= Elkins Park, Pa. 


Even an engineer should know star- 
board lights are green, port ones red. 


E R Lioyp New York, N. Y. 


Hot bearing may have been due to red 
starboard running lights. 
R G Warr Honolulu, T. H. 


Eprror’s note: We hate to say this, 
but it was probably the effect of drink- 
ing coffee that twisted Marmy’s color 
perception momentarily. Of course, the 
starboard running lights are green. 
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Armstrong Unit Trapping 
—Low Cost Insurance 
of a Big Investment 


@ 30% more production from kettles... 
84 degrees higher dryer temperatures... 
8% more output from dry kiln—these 
are typical results of unit trapping 
with Armstrongs. 

What about your plant? It doesn’t 
make good business sense to spend 
$500, $5000 or $50,000 for equipment 
and then lose 10% to 30% or more of its 
productivity for lack of proper trapping. 

Armstrong traps are “application 
engineered” by men who know trap- 
ping thoroughly-—how to size traps 
for fast heat-up and top temperatures 

. correct installation practice . 
steam supply and return line require- 
ments .. . variable pressure problems 

. mysterious difficulties. The cost 
of retrapping with Armstrongs is usu- 
ally but a fraction of 1% of the cost 
of the equipment drained — /ow cost 
insurance of a big investment! 

Call your Armstrong Representative 
today. He sells on a basis of “satisfac- 
tion or your money back.”” Or, write: 


ARMSTRONG MACHINE WORKS 
812 Maple St., Three Rivers, Mich. 


. Armstrong built-in strainer trops, pictured . 
: on textile dry cans at the right, cost less - 
* to buy and install than standard traps - 
- and seporate strainers—they reduce - 
+ maintenance and costly shutdowns. Three - 
+ sizes, 2” or %” connections 


SEND FOR FREE STEAM TRAP BOOK... 


... 44 pages of how-to-do-it data. Useful and 
educational. Free on request without obligation. 


ARMSTRONG STEAM TRAPS 
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Cut seal-weld with special gos torch Bonnet joint threads in body are 3 Insert the guide bushing, then attach 
or carbon arc using compressed air unharmed, now recondition the seat abrasive disk to the disk driver shown 


Grind all the visible irregularities out Lap with cast-iron lap on end of the Reassemble valve bonnet, then re 
of seat with a small electric drill stem, then with the valve disk as here weld. Complete job is 30 minutes 


HOW Tl 


repair welded 
bonnet valves 


> Hich pressures and temperatures 
are changing maintenance techniques. 
This forged-stee] valve is welded closed, 
then burned open for valve seat and 
disk maintenance. A look at photos 
shows that job can be done by a skillful 
mechanic as easily as repairing bolted 
bonnet design. As valves are called on 
for tougher and tougher service, many 
old maintenance practices will have 
to be forgotten, new ones learned. 

Courtesy: Edward Valves, Inc. 


SEAL-WELD JOINT can also be cut with oxyacetylene scarfing torch. Use size No. 12, 
gouging tip to start puddle, and blow the metal awcy progressively, around the joint 
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Westinghouse'Design 14 Compressors 


Engineered to Handle Any Job— 
500 to 200,000 cfm at Pressures up to 110" w.g. (4 psi) 


WIDE RANGE OF APPLICATION 
IN POWER GENERATION AND INDUSTRY 
Here is a line of centrifugal compressors for wide appli- 
cation. 
In the power field, they provide economical 
forced draft for pressurized and cyclone furnaces. 
Industrial uses include such varied applications 
as combustion, catalyst conveying, scavenging, 
flotation, aeration of liquids and many others. 
These compressors maintain constant pressure over a 
wide range of air output—also available with adjustable 
inlet Spin Control for economical part load operation. 


WESTINGHOUSE 
AIR HANDLING 


you can Be SURE...i1F 17s 


POWER * 


Westinghouse 
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QUIET OPERATION— 


Casing proportions and streamlined wheel passages 
make Westinghouse Design 14 Compressors inherently 
quiet. Accessory sound-absorbing trunks of proved de- 
sign available to reduce noise level even further where 
required because of location 


MORE FACTS? 

Call your nearest Westinghouse-Sturtevant Sales Engi- 
neer... he’s the “Man with the Facts" on heating, air 
handling, and electronic air cleaning . . . or fill in the 
coupon below. 


Westinghouse Electric Corp 
Sturtevant Division, Dept. 11 
Hyde Park, Boston 36, Mass 


Ry 
4 
ba NAME AND TITLE 


COMPANY 


ciTy 





Please send more information on your Design 14 Compressors 


BASICS . » » bringing engineering theory down to earth 





TOD WALDRON, Assistant Editor 


How fuels burn-4 


> Mixine of fuel and air plays an im- 
portant part in combustion. In actual 
flames and in combustion spaces we 
have widely different mixtures side by 
side. One area may have a mixture too 
rich to burn. This is the case in the area 
near the tip of a fishtail burner. Other 
areas may have almost all air and hardly 
any fuel. This unsatisfactory condition 
may prevail even though the average 
relation of fuel to air over the entire 
combustion space may be correct for 
good burning. Thorough mixing evens 
out these inequalities and makes the ac- 
tual furnace condition more nearly like 
the average for the entire furnace. 

Once mixing is accomplished, and 
enough heat is available, combustion 
does not take place in quite as simple 
a manner as might be expected. True, 
we start out with only two fuel ele- 
ments, hydrogen and carbon. And we 
can show by simple equations that these 
fuel elements combine with oxygen to 
form water, carbon dioxide and, under 
some conditions, carbon monoxide. But 
what happens in between the time burn- 
ing starts and the time we arrive at the 
final products is a great deal more com- 
plex than the simple equations indicate. 

Burning of gaseous hydrocarbons j< 
a good example of this complexity. 
Complete analysis of the flue gas from 
gas- and oil-fired furnaces often reveals 
presence of chemical compounds known 
as aldehydes. Formaldehyde is a fairly 
familiar member of this group. Noth- 
ing in our simple carbon-to-carbon di- 
oxide and hydrogen-to-water reaction 
explains the presence of these com- 
pounds. How are the additional prod- 
ucts accounted for? 

Last month we talked about slowly 
heated and oxygenated hydrocarbons in 
blue-flame burning and the completely 
different process of hydrocarbons crack- 
ing under rapidly applied heat in yel- 
low-flame burning. We can get a little 
closer look at the blue-flame burning 
process at the left. We see that the OH 
radical is needed at the start in the com- 
bustion of methane. Formaldehyde is 
the third step in the process. 

Actually, not even the rather complex 
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chain reaction shown gives the complete 
story. Several steps are left out between 
the last and the next-to-the-last prod- 
ucts, 

So we see that quite a few changes 
take place between the beginning and 
end of the burning operation and that 
many intermediate products form and 
disappear. If combustion is incomplete, 
some of these compounds remain and 
show up in the flue gas. The faint acrid 
odor sometimes observed indicates the 
presence of one group of intermediate 
compounds, aldehydes. 

Cracking of hydrocarbons gave us 
yellow-flame burning in the fishtail 
burner. Here, instead of being oxygen- 
ated by applying heat slowly to mixture 
of fuel and air, hydrocarbons are heated 
rapidly, causing them to break down 
into carbon and hydrogen, which burn 
to carbon dioxide and water. Incandes- 
cent carbon gives the flame its character- 
istic yellow color, and also gives it soot- 
and-smoke-forming tendencies. 

In practically all actual burning of 
hydrocarbons, both processes go on at 
the same time. The general character 
of the flame depends on which one pre- 
dominates. This, in turn, depends on the 
surrounding conditions. Early mixing 
and preheating of hydrocarbons and air, 
plus time for oxygenation, favor blue- 
flame burning. Rapid heating, and lack 
of mixing time, tend to make yellow- 
flame burning predominant. 

We've talked mostly about hydrocar- 
bons so far, for two reasons: (1) Biggest 
part of practical combustion involves 
them; natural gas and oil are hydrocar- 
bon fuels, so is the volatile matter of 
coal. (2) It shows clearly that while 
our familiar chemical equations are use- 
ful in calculating air requirements, etc, 
we must know more about what happens 
between the starting point and the fin- 
ish if we are to design and operate 
successful firing equipment and fur- 
naces. The actual combustion process 
may consist of several reactions. Their 
nature depends on the form in which the 
basic elements carbon and hydrogen ap- 
pear in fuel, and the conditions under 
which burning takes place. 





When the 


7 
neats on 
you need the extra strength of 

JENKINS 
Solder and Socket End 


VALVES 


Solder End GLOBES and ANGLES 


300 Ibs. O.W.G. 


Vdd to 3” 


Fitted with Renewable 
Composition Disc. 


Solder End GATES 


225 Ib. and 
300 Ib. O.W.G. 
%" to 3” 


With 


solid or split 


wedges, and station- 
ary or 
spindles. 


traveling 


Solder End CHECKS 


300 Ibs. O.W.G. 
4" to 3" 


Regrinding. May be 
easily reground with- 
out removal from line. 


POWER 


NEW BULLETIN Lists all Jenkins Solder 
End and Socket End Valves and gives com- 
plete instructions for soldering and brazing. 
Ask for Solder-Socket End booklet. 
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The “light-duty” look of copper tubing installations is 
deceiving. Valves must provide an accurate fit to tubing 
and hold it under the intense heat of soldering. And, 
because flexible tubing does not afford the rigid support 
of standard pipe, valves must withstand unusual strains 
in operation. 

Jenkins Solder End Valves are engineered to meet 
these demands with strength to spare. High tensile 
bronze castings have liberal dimensions for extra 
rigidity. Smooth, clean bores assure accurate fit, easy 
soldering, positive seal to types K, L, and M Copper 
Tubing. 

For faster, trouble-free installation, and lasting 
economy, specify Jenkins Solder End Valves. Jenkins 
Bros., 100 Park Ave., New York 17. 


JENKINS Socket End Valves 
for Class B or IPS Tubing 


i $ 

Jenkins bronze valves pe | socket, oat 

are made . 

for silver-brazing | 

Gate, and Swing Check pameces, pe Bac 

trol compressed air, hot oil, an . ~d 

fluids in tubing hookups where tema 
for permanent, leakpr 


j call ; s 
comone rmation in the Bul 


joints, Com »slete info 
letin offered below, 
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SOLD THROUCH LEADING INDUSTRIAL DISTRIBUTORS 





“You spoiled the shaft?” yelled the 
boss, growing pink around the gills 


Marmy solves two 


tough problems 


& “STEAM ENGINE'S new crankshaft 
was too small for a press fit into her 
flywheel, but when I got through with it 
they needed two tons to force her home 
~and we didn’t have ‘putting on’ tools 
in those days,” roared Marmaduke Sur- 
faceblow, in his dingy office above 
O'Houlihan's Machine Shop & Engine 
Works. But let's start at the beginning. 

The day this outburst took place the 
temperature was below zero here in 
New York City. Marmy’s office was 
going full blast, though, and the old 
pot-bellied stove kept that joint warm 
as an old coal-burning tramp freieht- 
er’s boiler room, Through the haze of 
tobacco smoke I could make ot the old 
consulting engineer anchored firmly in 
hia swivel chair. His eray howle: 
checkered vest, and size-16 canal boats 
propped up on his battered roll-top 
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desk told me the old boy was doing 
business as usual. 

Amongst the assortment of water- 
front characters and stationary engi- 
neers ballasting their deep tanks with 
coffee, I recognized an old friend. It 
was George Pearce from Albuquerque, 
New Mexico. After shaking hands with 
George, I grabbed myself a cup, filled 
it from the pot on the stove. Then I 
started taking on bunkers and melting 
the icicle from my nose. 

George mentioned something about 
being cold enough to freeze off a brass 
monkey’s ears—or something. 

“Br.cewarer on brass monkeys,” 
roared the cantankerous old engineer, 
leaning back in his swivel chair. “I'll 
tell you boys about the time it was cold 
enough to shut down a large foundry 
but I saved the day.” The old boy was 
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sounding off and all eyes were on him 
as he blasted away. “Back in 1914 I 
was chief engineer on the coal collier 
SS Minerva,” bellowed Marmy. “Three 
days out of Portsmouth, Maine, we ran 
into a big blow one cold day in Jan- 
uary. In a few hours we were taking 
green waves over our bow. Two lifeboats 
on our starboard side were carried 
away, then another green one thundered 
up our forward port deck and stove in 
half the glass on our pilot house. The 
old tub labored heavily, burying her 
nose in mountain-high waves with every 
20-degree roll. 

“We slowed down to four knots to 
keep from breaking in two and I put my 
watch engineers on throttle watches. 
Trick was to close the throttle of the 
old triple-expansion engine as soon as 
her propeller cleared the water to keep 
the engine from speeding up and wreck- 
ing herself. 

“After 12 hours of pumping bilges to 
hold our own against water seepage 
from popped rivets and opened seams, 
we ran into a whale of a headache. The 
hp cylinder cracked from a slug of water 
as the engine revvied up when our pro- 
peller lifted out of water. 

“Only thing to do was to come in on 
if we could make the re- 
(Continued on page 214) 


two cylinders 





Sound Selling vs. Smart Talk 


Today, essentially, all of the chemical 
companies have established technical 
service and sales-supporting technical 
work. One corporation has 25 labora- 
tories devoted to this type of work sup- 
ported by 29 field laboratories. The total 
investment by the industry in such facil- 
ities, must run well into the tens of mil- 
lions of dollars, which is one measure 
of how importantly the industry regards 
the sales function. 

It is now estimated that 70% of the 
average chemical company’s sales staff 
is technically trained compared with 
probably less than 25% only 20 years 
ago and an insignificant percentage 30 
years ago. This current mode of selling 
is epitomized in che slogan of one 
Chemical manufacturer, namely, “Serv- 
ing Industry through Practical Applied 
Science,” 


From an article: “Selling . . . Its Import 
ance in the Chemical Industry,” by 
J. Warren Kinsman, Vice-President, 
E. I. du Pont de Nemours @& Co., 
Wilmington, Del., in Chemical Engi- 
neering Progress 


appreciates the use of its slogen, 
“Serving Industry through Practical Applied Science”, es an 
example of the modern approoch to chemical sales. 100% 
of Nalco’s field service representatives are technically trained 
to help industry make full practical use of the chemicals and 
methods developed by the Naico Laboratories: Water, 
Microbiological, Physical Chemistry, Organic Chemistry, 
Corrosion, Micrography, Metallographic, Experimental 
Boiler, Combustion, Oil Treatment, Paper, ton Exchange, 
Weed Control, Production Control 


NATIONAL ALUMINATE CORPORATION 
6222 West 66th Place . Chicago 36, Illinois 
In Canada: Alchem Limited, Burlington, Ontario 


ae 
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SYSTEM ... Serving Industry through Practical Applied Science 
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C. iP WHEELER “SELF CLEANING” 


ae +t ce N TFT ED 


REVERSE FLOW STEAM CONDENSER 


Bigs, 


right hand port of D. 
same method applies, of course, to a non-divided water bex design. 


No Shutdown —No Vacuum Loss for Tube Cleaning 


The C. H. Wheeler Patented Reverse Flow design 
makes either single or divided water box steam 
condensers self-cleaning. These condensers are 
saving power plants countless hours of downtime 
and reduced load formerly required for manual 
removal of debris and organic growth from 
clogged tube sheets. 

“Self-Cleaning” is accomplished by a set of 
sluice gates built integrally into C. H. Wheeler 
Surface Condensers which may be electrically or 
hydraulically operated to reverse the flow of 
cooling water through the tubes. This sudden 
flushing-in-reverse removes all debris and crusta- 
ceous matter and carries it out the discharge 
while carrying full load on the turbine and with- 
out reducing water flow. Also, the quick change 
in temperature shocks and dislodges marine 
growth. 

Depending on condition of the cooling water, 
C. H. Wheeler Reverse Flow condensers have 
gone two years and longer before requiring 


cleaning. A typical field report tells of regaining 
a half-inch loss of vacuum (due to fouled tubes 
and tube sheets) five minutes after reversing the 
flow of condenser cooling water. 

C. H. Wheeler custom - designs Reverse - Flow 
Condensers to suit any installation, arranging 
sluice gates and nozzles at top or bottom of water 
box and at any angle desired. Call a C. H. 
Wheeler representative to go over your specifica- 
tions. It will mean years of substantial savings. 





Chart shows typical cycle of 
vacuum and effect ef reverse 
flow in a C.H. Wheeler Patented 
Self-Cleaning Reverse Flaw Con- 
denser. Note that because of 
00% back flushing, the loss of 
vacuum during the reverse flew 
cycle is negligible. 
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PARTIAL LIST OF INSTALLATIONS 
OF C. H. WHEELER "SELF-CLEANING” REVERSE FLOW STEAM CONDENSERS 


General Electric Co., Lynn Plant. . b Connecticut Light & Power Co. . . 24,000 sq. ft. Connecticut Light & Power, 
General Electric Co., Lynn Plant. . x Connecticut Light & Power Co. 
Keystone Steel & Wire, Peoria . . \ Devon Station » 
Virginian Railways, W. Ve... . . | ; Georgia Power Co., Atkinson Station, 47,000 sq. ft. — Power Company, 
City of Wyandotte, Mich. j Alebame Power Co, Units 1 & 2 Albright #3 
tow Bollond €ss'S Biooe tiga,” of Wollend, iichige pe 
ow & Edison B City , Michigan , , Hammond Station, Units 1-2-3, 74,000 b 
New Bedford, Mass... . > Sevth Carolina Electric & Gas, “ dias 
Unit #1 Urquhart Station . 45,000 sq. ft. 
Connecticut Light & Power Co., Sevth Carolina Electric & Gas, 
Montville S Unit #2 Urquhort Stotion . 45,000 sq. ft. 





C. H. WHEELER MANUFACTURING CO., 19th & LEHIGH, PHILADELPHIA 32, PENNA. 
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Start with these quick samples... 


Brother, that's power 


when it takes 25,000 hp to accelerate the rotating mass of a motor to the 
rated 600 rpm. The motor kicked over by this little starter is one of two 
83,000-hp synchronous units, largest of their kind. Want to know what 
that much motor drives? See Reports from the Field . 





Mighty midget 


that’s the germanium rectifier. A little bit of this scarce metal does a 
big job—and that’s lucky because it’s still expensive. To get a line on 
this promising newcomer in the field of power rectifiers, skim the digest 


K (| in Technical Briefs, send for full report . . 

| Fa eT "Keeping it under control’... . 
is made easy by a new IBM development. Using existing wiring, their 
central-control system switches on or off up to 40 groups of remote oper- 


ie 
ations—each on its own time schedule. Facts on this and other improved 
Service products in Plant Equipment News ...... . : hee < 











Good to the last drop 


* but what then? Maintenance men, especially, will be interested in item 
No. 29 in the Free Literature colunins. For convenience in securing this, 
or any other publication, use handy postcards . ten 


White elephants or work elephants 





which are you keeping? George Edwards, engineer-philosopher, draws 
some profitable advice from anexpensive Siamese custom. Humor, advice, 
odd and interesting facts, in this month’s Scrapbook 





Floored by the atom? 


Pick yourself up with “Introduction to Atomic Physics’’ by Otto Oldenberg. 
This Harvard professor’s key to understanding nuclear theory is just one 
of the timely works reviewed in Bookshelf 


Nothing stands still 


least of all the power field. Typical of one month's activities: ten manu- 
facturers announce new representatives to serve you, five open new 
branches. Who and where? Turn to Appointments, of course .. p 206 





For other timely ideas, see following service pages > 
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PLATING 


In copper and chromi- 
um plating of roto- 
gravure rolls, the tem- 
perature of plating 
solutions is held to 
within ¥a"F by Sarco 
Electric Indicating 
Temperature Control- 
lers. Photo taken in 
Southern Gravure 
Service plant, Lovis- 
ville, Ky. 


CHEMICAL 


Hoffman La Roche 
Pharmaceutical Co., 
Nutley, N. J.—the 
jocket water tempera- 
ture of these stills must 
be held to within 44°F. 
For the past 9 years, 
Sarce LS! Indicating 
Temperature Control- 
lers have been doing 
that job. 


FOOD 


Chocolate milk and 
soft drinks in bottles 
ond cons ore proc- 
essed in Fort Wayne 
Sterilizers. Many users 
equip these Sterilizers 
with Sarco LSI Electric 
Indicating Controllers 
to hold the tempera- 
ture to within °F. 
Hook-up sketches and 
case histories on re- 
quest. 


TEXTILE 


esses 15 denier 
nylon hosiery -- 40 
dozen per 1 hour 
cycle. The humid- 
ity and dry heat 
are controlled by 
twe Sarco Electric 
indicating Tem- 
perature Control- 
lers. Over 500 LSI's 
heave been factory- 
installed on these 
Conditioners by 
Beckus Machine 
Works, Carlstedt, 
N. J, 
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NTHID tocsperature 


ACCURACY AND SENSITIVITY 
BY SIMPLE ELECTRICAL MEANS 


“Very successful in our operation, and | specify them 
on all our new equipment,” says Thomas Allison, Plant 
Engineer of Southern Gravure Service, Lovisville, Ky. 
(See photo at left) 


IN HIS CASE the operation is plating, an industry 
in which Sarco electric controls have found wide 
adoption. 


There are many others: For example, dryers in the 
textile, tanning, food and chemical industries; 
dyeing and wet finishing processes in textiles; 
processing, distilling and evaporating in chemi- 
cal plants. 


SaRCO’s complete line includes also thermostats 
and solenoid or motor valves for space heating, 
air conditioning and refrigeration control. 


Get the whole story by writing for bulletins 1025 
and 1080. 


SARC COMPANY, INC, 


EMPIRE STATE BUILDING, NEW YORK 1, N. Y. 
SARCO CANADA LTD., TORONTO 8, ONTARIO 
REPRESENTED IN PRINCIPAL CITIES 


TYPE LSI @ 


An extremely sensitive and accurate Electric 
Indicating Temperature Controller for tem- 
peratures from minus 90°F to plus 650°F. 
Controls electric heating elements, motors, 
solenoid or motor valves to maintain con- 
stant temperature. 


A built-in thermometer makes setting easy 
and provides a continuous check on tempera- 
tures maintained without the bother of con- 
tinually changing charts. 


A double switch type L2SI is available for 
alternate heating and cooling control, or 
step control of heating or cooling. 





REPORTS FROM THE FIELD 


What's happening in power and what it means to you 


For Calendar of Events see page 248 





Largest oil-hydraulic pumps 
deliver 2300 gpm 


> LARGEST HYDRAULIC PUMPS ever built are being used to 
operate saddle of world’s biggest tube-reducing machine, 
under construction for Tube Reducing Corp, Wallington, N. J. 

Supplied by Waterbury Tool, div of Vickers, Inc, these 
pumps are of axial-piston, variable-displacement, reversible 
angle-plate type. Two of these units together, as used on 
one machine, are capable of transmitting power equivalent 
to that of a Great Lakes freighter. The combination of pre- 
cise control functions required in this application, plus rapid 
reversals under very heavy loading pointed to selection of a 
hydraulic drive. Hydraulic method of operation provides: 
variable stroke length; variable positioning of short stroke 
within range of the full stroke; means of progressively short- 
ening stroke; and variable speed as a function of stroke 
length. Reversing feature of pumps eliminates necessity for 
separate reversing valves. 

Each of the two pumps per machine is capable of deliver- 
ing to 2300 gpm in either direction of flow at pressures to 
3000 psi. They will operate either as a pump or hydraulic 
motor. Each pump has 13 cylinders using pistons with 
approximately 4-in. diameters. 

System connections are 10-in. IPS for main system and 
3-in. IPS for circulation and replenishing, in order to keep 
friction line losses to a minimum. Because each pump is 
required to stroke from 0 to 2300 gpm in ¥% sec, then back 


to 0 in 4% sec and reverse through the same cycle, it is impor- 
tant to keep reversing load to a minimum. For this reason, 
angle plates in the pumps are mounted on a vertical axis to 
eliminate gravity effects on rapid stroking. 





Air Force wind tunnels use 83,000-hp synchronous motors 


Power production in Russia 
reaches peak in 1954 


® Wortn’s two most powerful motors 
were recently given their official start- 
up. Built by Westinghouse Electric 
Corp, the giant 83,000-hp synchronous 
machines will power the U.S, Air 
Force’s new transonic and supersonic 
wind tunnels at Arnold Engineering 
Development Center, Tullahoma, Tenn. 

The wind tunnels will be used to test 
and evaluate supersonic planes, full-size 
jet engines and guided missiles. The 
supersonic tunnel is designed to pro- 
duce air speeds to 3800 mph. 

Two 25,000-hp induction motors were 
used to start the synchronous motors 
and accelerate the rotating mass to its 
rated 600 rpm. Four motors will be 
connected in tandem to five giant com- 
pressors, one for the transonic and four 
for the supersonic tunne) 

Installation of the transonic 
sor, built at Westinghouse Sunnyvale 


{ ompres 
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Calif. plant will be completed in a few 
months. The four supersonic machines 
will be installed later. 

Despite tremendous weight and speed 
of the motor and compressor system, it 
can be halted in about 3 min by using 
wound-rotor motors as brakes. 

Included in the Air Force installation 
is the largest liquid rheostat of its kind 
in the world. Built by General Electric 
Co, unit is able to dissipate 3300 kw. It 
will be used to vary current passing 
into huge heaters that regulate tem- 
perature passing through test section 
of the wind tunnel. Weighing 40,000 
Ibs when full, rheostat has three pumps 
that each force 225 gallons of elec- 
trolyte per min. Contrary to normal 
practice where wye point is grounded, 
each phase is insulated from the other 
two phases. Mounting bushings insu 
late each phase from ground. 
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> Russia clams to have boosted power 
production to record peaks during 1954. 
The USSR Council of Ministers’ Cen- 
tral Statistical Administration reports 
that electric energy output last year was 
11% higher than in 1953. Specific 
power output figures were not given for 
1954. However, based on claimed pro- 
duction of 133-billion kwhr in 1953, the 
1954 production would be about 147.6- 
billion kwhr. While obtaining a greater 
percentage of increase, actual Soviet 
gain of 14.6-billion kwhr is far below 
U.S. increase for 1954. 

The Council reports output increases 
of power equipment for last year as 
follows: steam turbines 4%, hydraulic 
turbines 82%, hydrogenerators 62%, 
mainline steam locomotives 13%, and 
mainline electric locomotives 7%. 

(More Power News on page 248) 
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Riverside Station, 
Savannah Electric & Power Company 


Designed & Constructed 


by 


Stone & Webster 


Engineering Corporation 


OM) using 


MODERN OIC VALVES 


OIC Valves are precision engineered 
and precision built. OIC engineers offer 
you precision application help. 


Louisiana Station, Gulf States Utilities Company 


Venice Ne. 2 Plont, Unien Electric Power Compeny 


THE OHIO INJECTOR COMPANY * WADSWORTH, OHIO 


ALVE 5 FORGED & CAST STEEL, LUBRICATED PLUG, 
BRONZE & IRON 
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TECHNICAL BRIEFS 


Latest engineering developments for busy power men 


14 Digests for you on: 
STEAM BOILERS 
POWER RECTIFIERS 
STEAM PLANTS 
STEAM TURBINES 





Important factors in high-temperature boiler design 


Entropy, Btu per ib, F Heat avcilable for work Heat rejected 
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Principles of boiler design for high 
steam temperatures. By George W 
Kessler, The Babcock & Wilcox Co. 

For years, engineers have striven for 
better and more efficient boilers in their 
efforts to produce electric power at 
lowest possible cost. Today the best pos 
sibilities for still greater economy lie in 
directions other than increased boiler 
efficiency. These include improvements 
in the heat cycle, methods of firing, 
function operation, and in maintenance. 
Greatest attention is being focused on 
increased cycle efficiency. 

Rankine cycles for various operating 
conditions, Fig. 1, probably give the 
best idea of the path to higher cycle 
efficiency. Greatest improvements in 
cycle efficiency are obtained with op- 
timum combinations of steam pressures 
and temperatures. 

Improving cycle efficiency by increas- 
ing steam pressure and temperature, 
using regenerative feed heating, and 
reheating in one or more stages, appre- 
ciably affects boiler design. Boilers 
must not only be designed to function 
at these higher steam pressures and 
temperatures, but the greatest portion 
of the available heat must be trans 
ferred to the high-temperature absorb 
ing surfaces—the superheaters and re- 
heaters. Fig. 2 shows the influence of 
steam-cycle characteristics on the dis- 
tribution of heat absorption in boilers. 

One method of reducing furnace heat 
absorption and providing additional 
heat to superheaters and reheaters util- 
izes burner positioning, Fig. 3. In the 
simplest designs, burners are arranged 
singly or in groups at different furnace 
levels. All burners are in use at max- 
imum load, but as load decreases, burn- 
ers at the lowest level are removed 
from service. This continues until only 
the top burners are in use. 

Other items discussed in this paper 
include interstage firing, gas recircula- 
tion, radiant superheaters and reheat- 
ers, and materials. Design problems for 
high steam temperatures are clearly 
understood and it is believed they can 
be resolved at costs that will justify 
the advance to higher steam tempera 
tures. ASME paper no. 54-A-233 
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(Top) Moss Landing, California 
steam plant of the Pacific Gas and 
Electric Company, designed by Stone 
and Webster Engineering Corpora- 
tion, under the supervision of the 
P. G. and E. Engineering Dept. 


(Right) Skilled applicators of an 
outstanding J-M Insulation Contrac- 
tor, Western Asbestos Company of 
San Francisco, applying J-M 85% 
Magnesia to pipelines during con- 
struction of the Moss Landing plant. 


P. G. and E. INSULATES WITH SUPEREX-85% MAGNESIA 
TO LOWER POWER PRODUCTION COSTS 


When Pacific Gas and Electric Com- 
pany invested $80,000,000 in its new 
771,000-horsepower electric generating 
giant at Moss Landing, California...the 
insulation, like all other materials, had 
to meet rigid specifications. For this im- 
portant project, Johns-ManvilleSuperex- 
85% Magnesia double-layer insulation 
was used on superheated steam pipes. 


Superex Combination Insulation con- 
sists of Superex*, a J-M insulation for 
temperatures to 1900F, and J-M 85% 
Magnesia. It was installed at the Moss 
Landing plant for maximum thermal 
efficiency and long trouble-free service. 
This double-layer construction, proved 
in over a quarter-century of outstanding 
on-the-job performance, utilizes the 
higher heat resistance of Superex next 
to the hot surface—the greater insula- 
tion value of J-M 85% Magnesia for the 
outer layer. It eliminates through joints, 
protects the jacket against scorching and 


is unharmed by expansion encountered 
in pipes carrying superheated steam. 

J-M 85% Magnesia is the leading in- 
sulation for temperatures to GOOF, It 
will not distort regardless of its length 
of service. It fits snug, stays tight. Heat 
savings, therefore, remain constant for 
the life of the equipment on which it 
is applied. 

Whatever the insulation—it must be 
properly engineered and installed to 
pay maximum dividends. That's why 
Johns-Manville offers industry the serv- 
ices of experienced J-M Insulation Engi- 
neers and J-M Insulation Contractors. 
These men stand ready to combine their 
talents and give you an insulation job 
that will more than pay off your initial 
investment with maximum fuel savings. 

For further information, write Johns- 
Manville, Box 60, New York Ps 
16, N. Y. In Canada, 199 Bay 
Street, Toronto 1, Ontario. LY} 


Double-Layer Superex-85% Magnesia 
Insulation was used on superheated pip- 
ing at the P.G. and E. Moss Landing plant. 


*Reg. U.5. Pac. OFF 


Johns-Manville rirsrt in INSULATION 
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More TECHNICAL BRIEFS 


Steam boilers 


Continued trom page 158 


Operating experience with dual-circu- 
lation boilers using 100% makeup. By 
Joseph R Goff and J E Harden, Whiting 
Refinery, Standard Oil Co. 

Selection of 1500-psi design pressure 
dual-circulation boilers for the Whiting, 
Indiana refinery was based on careful 
evaluation of practical and economic 
considerations involved. 

Increased demands of immediate 
postwar period for both power and 
steam at the refinery required installa- 
tion of additional facilities. Indications 
were that a satisfactory topping cycle 
must operate at not less than 1200 psi 
to provide a sufficient margin of power 
generation for the future. Studies and 
consultations showed that an installation 
up to 1500 psi could be successfully 
operated on 100% makeup if the right 
water-treating equipment and boilers 
were chosen. 

First dual-circulation boilers, together 
with first units of the water-treating 
plant were put on the line more than 
6 yrs ago. These units, and all succes- 
sive ones, have operated satisfactorily. 

Runs of about 12 months are normally 
obtained on all boilers between mainte- 
nance shutdowns. Control of boilers is 
as easy or easier than the original 400- 
psi boilers in the plant. Gross efficiency 
of dual-circulation boilers is maintained 
at from 86 to 87% while burning oil 
or gas. ASME paper no. 54-A-232. 


The dual-circulation boiler in the indus- 
trial power plant. By R A Lorenzini. 
Foster Wheeler Corp. 

Industrial plants, anxious to realize 
advantages of generating steam at high 
pressures and temperatures, have often 
been deterred from achieving this aim 
by unfavorable water conditions. The 
dual-circulation boiler is well suited for 
generating high-purity steam from 
waters once considered undesirable for 
high-pressure boilers. Stage evapora- 
tion in dual-circulation boilers assures 
maintenance of low salt concentrations 
in the high heat-absorbing section where 
most of the steam is produced. This 
greatly lessens danger of deposits, in- 
suring against furnace-tube overheating. 

Carryover from dual-circulation boil- 
ers is less than from units of conven- 
tional design. Boiler-water concentra- 
tions well above generally accepted lim- 
its can safely be maintained in low heat- 





Directions for ordering papers on p 246 





Begins on page |58 





absorbing sections without reducing 
steam purity. This reduces blowdown, 
saving on chemical-treatment and 
pumping costs. 

With dual-circulation boilers it is 
usually possible to use less expensive 
water treatment because complete re- 
moval of silica and other constituents 
of raw water is unnecessary. ASME 
paper no. 54-A-214, 


Four years stationary operation of ma- 
rine boilers. By J H Colby, Diamond 
Alkali Company. 

In the post World War II (1947-1950) 
expansion, four Babcock & Wilcox oil- 
fired divided-furnace boilers, originally 
designed for U.S. Navy class 692 de- 
stroyers, were purchased to meet the 
need for steam in the Texas division of 
The Champion Paper and Fibre Co. In 
Navy Service these boilers were rated 
122,500 lb per hr at 565 psi and 850 F. 

When installed on land they were re- 
rated for 350-psi drum pressure, 310-psi 
and 750-F superheater-outlet conditions. 
Necessary relief-valve changes were 
made. With a superheater pressure 
drop of # psi, rerated maximum steam 
flow is about 65,000 lb per hr. The 
boilers use natural gas, and are under 
automatic control at all times. They 
are the most efficient this company is 
presently operating. Load changes from 
10,000 to 55,000 lb per hr are handled 
with a superheater outlet temperature 
change of only + 5 F. 

Utilized 70% of the time, the boilers 
have been available 98% of the time. 
Steam cost for the past year has been 
28.5¢ per 1000 lb. Labor and super- 
vision is only 3% of steam cost; main- 
tenance about 1%. Remaining 24% 
represents power, depreciation, taxes 
and overhead. 

One important factor leading to con- 
tinued operation is proper boiler-water 
conditioning and control. ASME paper 
no, 54-A-219. 


Power rectifiers 


Application of germanium power rec- 
tifiers. By R M Crenshaw, General 
Electric Co. 

For many years the well-known cop- 
per-oxide and selenium rectifiers have 
been important where d-c power is 
needed in moderate quantities for indus- 
trial plants. Now the germanium power 
rectifier takes its place beside the others 
and promises to replace them in many 
applications. 

First look at this new rectifier is 
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startling because of its small physical 
size compared to other metallic recti- 
fiers. Though not plentiful, and high in 
cost, only a small quantity of the metal 
is needed to do a large rectifying job. 

Ratio of forward to reverse resistance 
is in the order of 1- to 400,000 at the 
area of optimum rating. This far ex- 
ceeds ratio of other metallic rectifiers. 
Germanium cell is operated at a current 
density almost 1000 times greater than 
copper oxide. Though small size offers 
a number of advantages, it also intro- 
duces a few problems—mainly in abil- 
ity to make physical connections that 
will handle relatively large currents. 
Another problem is that of effectively 
removing heat generated in this very 
small device. AJEE paper no, 55-138. 


Safety experience and practice in the 
operation of mercury-arc rectifiers in an 
aluminum plant. By James B Pitman 
and Robert N Wagner, Aluminum Com- 
pany of America, Pittsburgh, Pa. 

This paper discusses rectifier instal- 
lations at the Massena, N. Y. works of 
the Aluminum Company of America. 
The plant has been in operation more 
than 50 years, combining smelting and 
fabricating facilities. D-c generators, 
driven by hydraulic turbines, first pro- 
duced electrolytic power. Later, when 
need for more power arose, a large 
rotary-converter station was built. Both 
these installations are still operating 
at full capacity. 

In 1937 and 1942, rectifier stations 
were built, the first containing 12 multi- 
anode and 4 ignition-type rectifiers. Sec- 
ond has 34 ignitrons. 

An elaborate safety organization and 
program has produced an enviable rec- 
ord—only two lost-time injuries in over 
half a million man hours since 1937. 
The paper describes in some detail the 
safety organization and program, haz- 
ards and protective measures, typical 
accidents and the record of results 
achieved. In view of hazards involved, 
the safety program in this plant has 
achieved excellent results. ATEE CP, no 


number 


Latest operating experience on mechan- 
ical rectifiers. By K McCaskill, Hooker 
Electrochemical . Company, Niagara 
Falls, New York. 

The mechanical rectifier is an impor- 
tant item of equipment in this company’s 
three chlorine plants since it supplies 
about 30% of the d-c load for electro- 
lytic cell lines. Required rectifier char- 
acteristics for this service include high 

(Continued on page 238) 





Increase Boiler Ratings On Present Or 
Planned Equipment 


In all types of Coppus-Dennis FANMIX Burners — 

0 Uu £ 2 f straight gas or combination gas-oil — we utilize the energy 

of the fuel under pressure to drive the burner fan and deliver 

air in the proper proportion to the fuel flow. This exclusive 

“pinwheel action” mechanically mixes fuel and air in 

M QO R K exactly the right proportions for truly radiant, non-luminous 


heat. 


A P The result is uniform temperature everywhere in the com- 
bustion chamber — no drifting “hot spots’ — and com- 
plete combustion under all conditions. That's why you can 


. release more heat into your present furnace — why in new 
1 f h a installations you get more heat into smaller furnace space. 


FANMIX Saves On Both Old 
fp i} nN / xX and New Installations 

FANMIX can easily be operated with your present fur- 
nace and stack, requiring only minor changes in other equip- 
Ba YU A if] ER ment. Or if you're planning on new boilers, remember that 
FANMIX relieves the furnace from the burden of mixing, 
creates its own forced draft and 
takes smaller pipe sizes. Which 
means you can plan on reduced 
combustion space, less stack, no 
forced draft equipment and lower 

installation costs all around. 


Get the Whole Story 


Coppus engineers FANMIX 
Burners to meet individual re- 
quirements, providing complete 
control over heat pattern and com- 
bustion .. . Learn more about how 
“pinwheel action’ can step up 
your boiler performance to peak 
efficiency and economy — as it is 
doing throughout industry. Send 
for Bulletin 410-6. Coppus Engi- 
neering Corp., Worcester 2, Mass. 
Sales Offices in THOMAS’ REGISTER, 
Other Coppus ‘‘Blue Ribbon”’ 
Products in BEST'S SAFETY 
DIRECTORY, CHEMICAL ENGI- 
NEERING CATALOG, REFINERY 
CATALOG, and MINING CATALOGS, 





COPPUS ENGINEERING CORPORATION 
164 Park Avenue 

Worcester 2, Mass. 

Please send Bulletin 410-6 to 
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Your information center for new products designed to solve plant problems 























Saybolt viscosimeter has thermostated bath 
429 + Unit, with suitable combination of viscosity tubes, can 
be used to make either Furol (fuel and road oils) or Saybolt 
Universal viscosity measurements. It is designed to meet ASTM 
specifications. Key to reliability is claimed to be its ability to 
hold oil samples within .02 F at temperatures ranging between 
60 and 220 F. This is achieved with a completely new thermo- 
stated bath encasing the standard Saybolt tubes. 

The bath is made of 18:8 corrosion-resistant stainless steel. A 
drain-overflow holds level of bath liquid at prescribed height on 
the Saybolt tubes. Bath can be drained through external con- 
nections. Unit may be operated at temperatures to 250 F. 

Fisher Scientific Co, 717 Forbes St, Pittsburgh 19, Pa. 


162 READER SERVICE SECTION 





Published monthly as a service to readers 


Central-control system uses existing wiring 
to regulate 40 groups of remote operations 


428 + “Electronic supervisor” automatically switches on or off 
up to 40 groups of remote operations—each on its own time sched- 
ule. Operations include: switching lights on and off, starting and 
stopping motors, opening and closing valves, controlling air con- 
ditioning, operating on and off processing controls. 

Central-control system uses carrier-current signals sent over 
existing wiring. No new transmission wiring need be installed. 
Indicator lights on panel show state of remotely controlled service. 
In addition to following preset programs automatically, changes 
in operation can be made manually at control pane! or at remotely- 
controlled relay as needed. 

Basic system components include: central operations panel, trans- 
mitter, and coded relays. Central operations panel has rotating 
program machine that can make minute-interval operations for 
an entire week. Program sequence can be easily changed by 
substituting bars in drum of program machine. Signals originated 
by program machine are sent by electronic transmitter over exist- 
ing-60-cycle wiring to coded relays controlling the switches to be 
operated. Coded relays reject all signal pulses except those they 
are preset to act upon. 

A control system may be easily expanded to accommodate addi- 
tional programming units, circuits and relays. Further information 
available on request to the manufacturer. 

International Business Machines Corporation, 
590 Madison Avenue, New York 22, New York 


171. Identify your request with item number. 


Low-reactance busway system features safety 


430 + Flexibility, safety and performance are claimed features 
of Uni-Bus busway system. Only capacity that is required for 
original installation need be installed. As loads increase additional 
runs can be paralleled to original installation because of matched 
impedance and consequential load balancing of system. Additional 
runs can be either feeder or plug-in type. They can be installed 
without disturbing any existing taps or connections. No special 
adapters are required. 

Outstanding features, according to manufacturer, are: both 
feeder and plug-in types are low-reactance designs; plugs are 
designed so entire interior is dead and disconnected from bus 
when switch is in an open position and circuit cannot be broken 
at the bus; opening to bus housing must be closed before plug 
can be inserted or removed; method of contact to bus is designed 
so plating on bus is not abraded; full taping eliminates danger 
of power arcs; flexible connections eliminate special fittings and 
need for precisely accurate installation drawings. 

Capacities are 225 amps and up, 600 v, 2, 3 and 4 pole. 


Roller-Smith Corporation, Bethlehem, Pennsylvania 


Cable constructed for hot lecations to 200 C 


331 + Okotherm-insulated aluminum-sheathed cable is designed 
for continuous operation at 150 C and up to 200 C under certain 
conditions. Available for both power and control cable circuits, 
it contains own built-in aluminum conduit. Claimed advantages 
are: resistance to flame, heat, moisture, corrosion and ozone; no 
conduits and related “pulling-in” problems; high dielectric 
strength; small! diameter; and lightweight. Request bulletin 1088. 
The Okonite Company, Passaic, New Jersey 
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Corrosive circulating water tamed here 
by these CRANE VALVES 


THE CASE HISTORY —Aimost 2 years’ operation without any CRANE No. 1610 PACKLESS 
maintenance of valves on circulating water lines to condensers, DIAPHRAGM VALVES 

and on priming and instrumentation systems—with no trouble es 

in sight. That’s the experience of Southern California Edison Heo pecking to meiatain. Beoprene Gis- 
Company’s 280,000 k.w. steam station at Etiwanda with Crane phoneme hee longer Bip besinne anes ae 


bonnet only—is not subject to the cutting 
and crushing encountered when also re- 

The plant’s engineers knew that sediment in recirculated quired to do the seating. Separate disc 
water would quickly cut out the seats in ordinary valves and its gives control of fluid even should diaphragm 
corrosive elements would attack working parts to make valve fall. Wide selection of materials and sizes, 
operation difficult. Write for folder AD-1942 or see your 
Crane Representative. 


Packless Diaphragm Yalves. 


Not so with Crane Packless Diaphragm Valves. Their sealed 
bonnet keeps working parts out of contact with line fluid —free 
of corrosive effects. Separate disc construction with pliable in- 
sert resists erosion—seats tightly even on foreign particles, 
Large or small, these valves operate easily with fewer turns to 
the cycle. Typical Crane quality throughout —they’re made bet- 
ter to do the job better—a bigger value for the thrifty buyer. 


CRANE CO. 


General Offices: 836 S. Michigan Ave., Chicago 5, Illinois 
Branches and Wholesalers Serving All Industrial Areas 


PIPE PLUMBING + HEATING 
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More EQUIPMENT NEWS 


8 pumps designed for varied applications in the power field 


Self-priming hand pump 


408 + Flo-Master pump is designed to 
handle a wide range of liquids including 
petroleum products, water, alcohol, etc, 
without corrosion. It has a die-cast alu- 
minum-alloy pump body, composition 
piston rings and stainless stee) shaft and 
valves, Rated at 25 gallons and deliver- 
ing 1 qt for each complete stroke, pumps 
vacuum ability is about 25-ft suction lift 
Details on request to manufacturer. 
Blackmer Pump Company, 
Grand Rapids, Michigan 


Submersible sump pump 


409 + Pump has no outside floats or 
rods—motor housing is float and is 
adjustable to operating range desired. 
Unit will handle to 3250 gph and will 
operate in water to 15-ft deep. Switch 
and 1/3-hp motor are completely en- 
closed and sealed in a stainless steel 
housing. No lubrication is required. 

Carver Pump Co, Muscatine, Iowa 
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Plastic proportioning pump 
410 + Pumps, capable of handling 
highly corrosive fluids, have capacities 
to 19 gph per feed and are available in 
1, 2, 3 or 4feed units. Plunger diame 
ters from % to % in. develop pressures 
to 300 psi; % to l-in. plunger diameters 
are for pressures to 150 psi. Pump body 
and check valve assemblies are of un- 
plasticized polyvinyl chloride or Kel-F. 
Maximum temperature at which PVC 
pumps can be used is 150 F; Kel-F 
pumps operate at temperatures to 250 F. 
Hills-McCanna Company, 3025 
N Western Ave, Chicago, III. 


Pump for micro flow rates 
412 + Piston diaphragm pump will 
operate against pressures to 1000 psig 
and has maximum flow rate of 2400 ml 
per hr. No stuffing box, packing or run- 
ning seal is used. Product is isolated 
from all pumping parts by a hydraulical- 
ly balanced diaphragm. Pumping rate, 
established by length of piston stroke, is 
handset on dial indicator calibrated in 
1000 increments. Request bulletin 500. 

Lapp Insulator Co, Inc, 
7 Gilbert St, LeRoy, New York 


Sealless centrifugal pump 
414 + Combining pump and motor in 
a single unit Model CFH gives head to 
150 ft at capacities to 53 gpm. Pumped 
fluid circulates through rotor chamber 
of motor, isolated from stator parts by 
a stainless steel liner. This circulation 
serves to lubricate bearings and cool 
motor. Handles corrosive, explosive and 
“problem” fluids at temperatures to 450 
F and pressures to 300 psi. 
Chempump Corp, 1300 E Mermaid 

Lane, Philadelphia 18, Pa. 


Variable cavity pump 

411 + Pump is designed to maintain 
constant volume flow despite fluctuations 
in city water pressure. When pump 
pressure reaches predetermined point, 
spring loaded end plate moves outward, 
increasing length of pump cavity and 
enlarging clearances between ends of 
rotor and end plate. Increased clear- 
ances permit liquid to recirculate, re- 
ducing pump’s maximum pressure. 
Manufacturer states pressures can be 
varied from 3 or 4 to 75 lbs. 

Hypro Engineering Inc, 700 39th 
Ave NE, Minneapolis 21, Minn. 


Compressor vacuum pump 
413 + Two-stagegg00-lb rotary air com- 
pressor/vacuum pump consists of sep- 
arate low pressure unit coupled to high 
pressure unit, both mounted on a com- 
mon bed plate. It is used for air sys- 
tems, pneumatic conveyors, gas compres- 
sion and similar applications. Available 
in 8 sizes to handle from approximately 
250 to 1800 cfm and for pressures from 
60 to 125 lbs. Full details on request. 
Allis-Chalmers Manufacturing Co, 

Milwaukee 1, Wisconsin 


Gusher coolant pump 
415 + Unit is designed for center cool- 
ant trough mounting on traveling base 
machine tool installations. Tapered tub- 
ular housing is provided with reinforced 
narrow section for passage through lim- 
ited width slot in trough cover. Pump 
has no packing glands nor metal to 
metal contacts below liquid high level 
line. Liquids contaminated by dirt or 
abrasives can be handled. 

Ruthman Machinery Company, 
Cincinnati 2, Ohio 
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WICKES | 


dependable steam generators 
for supplying heat 
and power in every 


kind of installation 


Modern industry's need for heat and power 

doesn’t come ready-made for a certain type or 

size of steam generator. Every installation is different. 

That’s where the highly varied experience and 

extensive facilities of the Wickes Boiler Co. pay off 

for you in more dependable installations. 

Wickes engineers will design and build you a 

steam generator that is specifically suited to 

your purpose; one that will assure you of fine service 

for years to come, whether your installation is large or small, 
whether it’s a schoolhouse or an atomic energy plant. Whatever 
the nature of your steam generator needs, it will pay you to see Wickes. 


WwW I c K ES complete facilities 


for custom metal fabrication 


to exact specifications 


When a company has been fabricating heavy- 
gauge metal assemblies for as many yeors as 
Wickes, and has built such a fine reputation for 
dependable products, it follows that all those 
skills and facilities can help you a great deal 

on custam fabricating jobs. We have the lab- 





oratories, the production equipment, and the 
inspection service to do the same excellent work 
for you that we do for ourselves, For exacting custom 
metal fabrication, write us about your requirements, 


THE WICKES BOILER CO. 


DIVISION OF THE WICKES CORPORATION + SAGINAW, MICHIGAN 
RECOGNIZED QUALITY SINCE 1854 * SALES OFFICES: Albuquerque, N. M. * Boston * Buffalo * Charlotte, N. C. * Chicago * Cleveland * Dallas ¢ 
Denver * Detroit * Fort Wayne, Ind. * Houston * Indianopolis * Los Angeles * Memphis * Milwaukee * New York City * Portland, Ore, * Soginaw 


* Salt. Lake City * San Francisco * Springfield, Ill, * Tampa, Fla, * Tulsa * Washington, D. C. 
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More EQUIPMENT NEWS 
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Boilers and auxiliaries—3 recent developments 


Compact boilers use internally finned tubes 


401 + Packaged boiler units are available in standard 30, @ 
and 100 hp sizes. Internally finned tubes produce a fire-side 
to waterside surface ratio of about 3:1; as compared to a 
1:11 ratio for plain, bare tubes. Result is greater capacity 
in less space. In addition, internal finning increases turbulency 
of hot gases, and brings them into more intimate contact with 
the heat transfer surface. 

Smaller in size than conventional boilers, these units can 
be installed where headroom is limited. Any number of boilers 
can be connected together with interlocking controls to pro- 
vide any required capacity. All parts are accessible for inspec- 
tion and cleaning. Due to high heat transfer rates of the finned 
tubes, the boilers are said to come up to full steam pressure 
in about 10 minutes. Units are built in accordance with section 
1 of ASME boiler code. Request bulletin 542 for full details. 

Brown Fintube Company, Elyria, Ohio 





Boiler feed pump is designed for high pressure ratings 


for more date on these items, use post cords poge 171. Identify your request with item number 


Induced draft fans for boilers to 320 hp 


402 + Packaged unit includes fan, motor, motor base and 
adjustable speed V-belt drives to meet boiler requirements of 
4500 to 50,000 sq ft edr. Models are available for oil, gas and 
coal fired boilers in sizes to 320 hp and 650 F. 

Constant boiler drait can be maintained regardless of weather 
conditions, stack height or placement. Fans will support 30 
ft of %-in. gauge steel stack properly braced with guy wires. 

Motors are furnished with or without controls. Adjustable 
motor rails provide proper motor and belt tension and align- 
ment. V-belt drives have adjustable speed and are sized for 
minimum load factor of 150%. 

Housings are heavy steel plate construction, completely 
welded to provide air-tight operation and prevent distortion © 
from heat. Request bulletin SI-101 for further information. 

Chicago Blower Corporation, 
9867 Pacific Avenue, Franklin Park, Illinois 





280-200 ft, 300-240 ft or 310-250 ft. Unit 
is designed for both radial and axial bal- 
ance. Radia) balance is obtained by alter 
nate up and down arrangement of volutes 
and axial balance by back-to-back arrange 
ments of impellers. 

Pump’s deep stuffing boxes are arranged 
for water cooling from external source. 
They are designed for packing against suc- 
tion pressure only. In addition, if high suc 
tion pressures are encountered, bleed-offs 
can be taken to lower external pressure 
zone, thereby reducing packing pressure to 
desired level. Metallic packing is used in 
stuffing boxes and split-type glands are of 
bronze. 


400 + Type BI boiler feed pump is de- 
signed to meet requirements of high pres- 
sure ratings below those of barrel-type pump 
classifications. Available in 6, 8 and 10 
stages, pump is patterned after the barrel 
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type, but has horizontally split casing so 
that upper half can be removed without 
disturbing piping. Capacity range of the 3 
impeller sizes is 225-350 gpm, 275-425 gpm 
and 350-525 gpm. Head per stage is about 


READER SERVICE SECTION 


Casing wearing rings are provided with 
self-locking tongue and grooves. Companion 
impeller rings are fastened to impeller. 

Allis-Chalmers Manufacturing Co, 

Milwaukee 1, Wisconsin 
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Three 6 by 6, eleven-stage barrel-type boiler 
feed pumps rated 1180 gpm, 4300-ft head, 
3575 rpm, driven by 1500-hp motors, at 
Ninemile Point station, Louisiana Power & 
Light Company. Station engineered by 
EBasco SERVICES INCORPORATED. 


irst Choice ws. 


Louisiana Power & Light Company 


A proved service record the country over 
... simple, low maintenance design . . . high effi- 
ciency performance — these were some of the 
factors that led Louisiana Power & Light Com- 
pany to choose Allis-Chalmers barrel-type boiler 
feed pumps for their Ninemile Point station. 


Features Keep Operating Costs Low 
First stage has twin, single-suction impellers to 
give low NPSH requirement for highest efficien- 
cy under fluctuating loads. Impellers, mounted 
back to back, balance axial forces without use 
of balancing drum. Double volute casing main- 
tains radial balance under fluctuating load. Ex- 
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pansion joint and shaft seals are brought to out- 
side of pump where they may be inspected often 
and worked on easily, if required. 


Complete Unit From One Source 
Allis-Chalmers can supply the complete pump- 
ing unit — pump, motor and control — of co- 
ordinated design and manufacture. You get one 
responsibility — one guarantee of satisfaction, 

Get complete information on Allis-Chalmers 
barrel-type boiler feed pumps. Call your Allis- 
Chalmers District Office or write Allis-Chalmers, 
Milwaukee 1, Wisconsin, for Bulletin 08B7899. 


A-4635 
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5 timely items that may meet your mechanical transmission needs 


Adjustable speed drive transmits up to 30 hp 


403 + Unit is reported to safely transmit up to a maximum 
of 30 hp. It is available in Q, R and W belt sections, and per- 
mits speed variation of as much as 100% at hp capacities com- 
parable to former drives having 2 or 3 belts. Installation is 
said to result in saving of space and lowex costs as compared 
with multi-V-belt units. 

Drive has a single-groove wide-range adjustable-diameter 
sheave with double-taper hub construction. Q groove sheave 
has pitch diameter range from 5 to 8.5, R groove from 5.5 to 
10 and W groove from 5.5 to 11. Motor base has single screw 
adjustment. Complete engineering catalog available on request. 

The American Pulley Company, 
4200 Wissahickon Avenue, Philadelphia 29, Pa. 


Dry fluid drive for industrial transmissions 


404 «+ Flexidyne, described as a dry fluid drive, is claimed to 
handle difficult starting and reversing problems, and to give a 
new kind of protection against shock and overloads. Major 
advantage over fluid type drives is reported to be that at normal 
operating speeds it does not slip. At the same time, in case 
of an overload, it is slippage that gives protection. 

Unit consists of a housing, inside of which a rotor is free 
to turn concentrically. Between the two are fine particles of 
spherical steel shot that acts like a fluid. This shot transmits 
power from the housing to rotor. Actual delivery dates for 
the unit have not yet been announced. Request complete 
operational and engineering data from manufacturer. 

Dodge Manufacturing Corp, Mishawaka, Indiana 


Medium-duty coupling 
405 + Gear-type coupling, for connect- 
ing % to 1%-in. shafts, is said to differ 
from conventional design in that it has 
a one-piece smooth sleeve. Hubs and 
sleeve are made of powdered steel with 
tensile strength of 35,000 psi. Spring 
steel snap rings can withstand 50,000 
lbs of end thrust. Advantages, accord- 
ing to manufacturer, include positive 
gear drive, higher hp capacity, ease of 
assembly and uncoupling. 

Sier-Bath Gear & Pump Co, 9252 
Hudson Blvd, North Bergen, N. J. 
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CHECK THESE TOO... 


Eleetro-pneumatie valve p 176 
Direet-lift solenoid valve p 178 
Pillow blocks and flanges p 180 
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Slip clutch assembly 

406 + Precision slip clutch assembly 
is universal in design and is adjustable 
in torque. Torque transmitted is from 
% to 10 in. oz as required through 3 
small ground cork faces. Gear face will 
slip continuously when set static fric 
tion is exceeded. Unit is designed for 
Y%, 3/16 and %-in. shafts. Standard 
stock pitches are 48, 64, 72 and 96 in 
20 deg pressure angle. Full details in 
catalog 5, available on request. 

PIC Design Corp, 160 Atlantic 

Ave, Lynbrook, L. I1., New York 


Fluted welding cable. . p 182 
Dual-type demineralizer p 184 
Industrial fan units p 186 
Portable air compressors p 188 
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Sliding gear transmission 
407 + Gearshift drive Type R3DC is 
built with capacity of 5 hp at 1800 rpm 
input and provides 4 constant hp output 
speeds when used with a single speed 
motor; 8 output speeds are developed 
when used with a 2-speed motor. Pri 
mary gear ratios are 4.15:1, 3.15:1, 
1.85:1 and 1:1. In addition, 11 optional! 
secondary gear ratios are available, 
ranging to a maximum of 2.25:1. Fu 
ther information obtainable on request 

The Lima Electric Motor Co. 

164 Findlay Road, Lima, Ohio 





Teflon fibre yarn packing 
Twin-unit package boilers 
Seals for boiler feed pumps 


Electro-mechanical governor 





ee CASH STANDARD 


TYPE 599-RO 
Four-Way Hydraulic Operating Valve 


a 

unique 

rotor actuating 
hydraulic 

valve 

with 

full floating 
position 


A Single Unit For Actuating Hydraulic Equipment 


@ Actuates one to three hydraulic cylinders 

® Designed for 300-1500 psi pressures 

@ Capacity 400 GPM at 1500 psi 

®@ Built-in by-pass effectively minimizes piston creep 
» 


Design features ball-bearing construction and hardened 
wearing surfaces 


Rugged construction and precision machining assures easy 
operation and long service 


WRITE today for Bulletin $-600 


CcASH|S STANDARD 


A. W. CASH COMPANY, P. O. Box 551, Decatur, Iilinois 


Pressure, Hydraulic, Temperature, Process and Combustion Controls 
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CHLORINIZER 


keeps em clean... 


. » AT STATION B OF SAN DIEGO GAS AND ELECTRIC CO., this Builders Model HCVS 
3000 Ib. per day Chlorinizer reduces to a minimum hand cleaning of condensers . . . keeps con- 
denser slime under control throughout the year. To do the job, heavy chlorine dosages are “shot” 
to 4 points of application: 3 pump suctions and 1 open channel. Chlorinizer, with its simple tantalum 
diaphragm control valve and hydraulic control system, is ideally suited to this type of automatic time- 
sequence control. Very slight modification of the basic Chlorinizer (Photo A) was required. The com- 
panion-type control panel (see Photo B) is an economical combination of off-the-shelf components 
- @asy to adjust or service . . . low in both initial and upkeep costs. 
This installation was made in 1952 at the 100,000 KW Station B, and the Chlorinizer and 
control panel have been in continuous service since then. 
Find out how Builders Chlorinizer can solve your slime control problems . . . in main condensers 
. in heat exchangers . . . in all types of cooling systems. For Application Memo 840-J9 describing 
Chlorinizer slime control system — also full details on Builders Chlorinizers — write Builders-Providence, 
Inc., 354 Harris Ave., Providence 1, Rhode Island. 


BUILDERS-PROVIDENCE 


DIVISION OF B-I-F INDUSTRIES, INC. Disco's 


SUILOERS (RON FOUNDRY © PROPORTION EERS, INC. © OMEGA MACHINE CO. EEDERS 
CONTROLS 


POWER * 


APRIL 1955 





| want details on these New Products: 


ee as | | oe ee 


Send me these FREE Bulletins: 


LIL eee 


Please use before Aug. |, 1955. Void after this date. 

















To get more info 
on new equipment 
or FREE copies 

of latest bulletins 


| want details on these New Products: 


ae ee eee ee 


Send me these FREE Bulletins: 


| ee a | a | 


Please use before Aug. 1, 1955. Void after this dote. 4/88 























follow these 


plant . Y f 
F r det y i? 


! want details on these New Products; 


Oe | OO RE ee 


Send me these FREE Bulletins: 


eek: ee 


Please use before Aug. 1, 1955. Void after this dete. 4/86 














Put 2¢ stomp on self-addressed cord and mail 
it to ws, We'll pass along your request to the 
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AIR CONDITIONING, HEATING, VENTILATING 
I draft tow: ft indus- 
1 trial and air ‘condi ing applications. 
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4en8 | Roanoke Pkwy, Kansas City 13, Missouri. 
2 Instantaneous heaters designed to provide 
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District Steam Co, N Tonawanda, N. =—" 


cero sihrte Sona th 

ures 2 

dimension charts, itfes. vas =eeeoated % 
eer 


pase bulletin 604. Eng 
7th & Hospital Sts, _ --.. Virg: 
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* U fans. Belt-driven and Sete 
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bees 348U equest direct on company letter- 
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Rampling." Industrial Hygiene Foundation of 

merica, Inc, Mellon Institute, 4400 6th Ave, 
Pittebursh, Pennsylvania. 
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no rehandling, where 4 displacement air must be 
ven ust. om < e Bulletin 
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8 Compact boilers employ tubes with internal 
fins that are said to provide about 3 1/3 
times greater fire-side to water-side surface 
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100-hp units described in nt e bulletin 

Hes rown tube Co, Elyria, 0 


a eet tained bese tm 4: belles 
ou a Ay 8 
pulbesie in sAD-1 in’ Includes data on 


Bai Om LR, 100 to 600 TP mp. Cleaver 
Brookes Co, 326 EB Keefe "Ave, Milwau 


10 Underfeed stokers ned to handle 
ha = of 100 te, Re yt hp. Cut- 
away ro truction of fiuld ram and 
tay oe drive sim le -- i unite in 1 e bulletin 
3. Brie City Iron Works, Drie, Pennsylvania. 
11 Botlers with capacities ranging fr from 10,- 
800 to 60,000 Ibs steam Construc- 
tion features, ated 's-pas ner data for coa or oil 
gaits eS yy ed &- e bullstin 3. W 


m 
mpeny, 1067 10th Avenue 
9 Aw is at Minneso 


‘a Botler controls. Photos, engr data, specs 
on rt poner pases level contro pree- 

eure relief valves, pressure regu rs, 
filus trated 12-page vullet 54B. Mi 
Company, Lawrence, usetts. 


1 3 Rotier refractories. Illustrated 20-page 
bulletin R-36 discusses proper selection 
of refractory materials and requirements they 
must meet to avold refractory f ae. Contains 
data on wu of eregeres. © ingulat ey rg 3 
tics and morta k & 

Whleox Co, af ont seas shat New 3 york 17, N. Y. 
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for YEARS of low cost steam 


Boilers, too, grow old...and when the honeymoon of the first year 
or two is over, dirt, scale, and wear on moving parts start to take their 
toll in loss of efficiency. That's why Superior Steam Generators are 
built bigger, heavier, and more rugged, with four-pass construction 
and full 5 sq. feet of heating surface per boiler horsepower, measured 
on the smaller |.D. of the tubes. The relatively slow speed full bank 
induced draft fans, the larger triple-blow-down water column, and 


Get the complete story. Write the rigid channel iron base are other typical features of design which 
for Catalog 700 describing 
18 sizes from 20 to 600 
b.h.p; pressure to 250 p.s.i 


add the stamina that makes efficient low cost steaming a reality... 
not for a year or two; but throughout the long life of the unit. 


burning oil or gas or both 


sal l/(0/ (a1 


STEAM GENERATORS 


for performance you can BANK on il 
7 /] 
l 


SUPERIOR COMBUSTION INDUSTRIES INC. 
TIMES TOWER, TIMES SQUARE, NEW YORK 36, N.Y. 
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How would you like to give away $175,000,000? Hugh Roy 
Cullen, the king of the oil wildcatters did. For a guy who 
hadn't fipished grammar school, he did OK. Cullen didn’t 
depend on luck, but got so good at knowing where to look 
for oil that he brought in many abandoned oil fields—that 
top geologists gave up. Just tead his book, Hugh Roy Cul- 
len, a story of Aemrican opportunity 

Here’s a great book about a great American, who knows 
how to make money and what to do with it. It should in- 
spire every youngster to be a better American. 


int wo suck amma 


Most of us resist change unless the idea is ours. This is 
a common human trait and the sooner we realize it the 
more successful we will be in handling people, especially 
if they have ideas. To show how road blocks are thrown 
in the path of progress by otherwise intelligent people, this 
editorial appeared in a Boston paper only 78 years ago: 
“J Coppersmith was arrested in New York for attempting 
to extort funds from ignorant and superstitious people. 
He exhibited a device which he says will convey the human 
voice any distance over metallic wires, so a listener will 
hear it at the other end. He calls it a ‘telephone.’ Well- 
informed people know that it is impossible to transmit the 
human voice over the wires.” 


$216 pa bu for eucliivily 


For a progress report on electricity, you have a good 
example right here in our own back yard. For example, 
in 1882, white shirts sold for only 39 cents each, while one 
kilowatt of electricity cost 24 cents. 

By 1953, the same shirt cost $2.95, while one kw of 
electricity was down below 3 cents. If electricity kept up 
with shirts, we would pay $2.16 per kw today. The answer 
is engineering. Fuels and equipment cost much more today, 
but a power plant is the nearest thing to automation. 


False theories are not useless—they may point out the 
direction for further inquiry.—-V J Cushing 
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The sacred animal of Siam is the white elephant. Being 
very rare, it is considered sacred and, therefore, must do 
no work. Only an extremely wealthy person, like a king, 
can keep white elephants. They must be well groomed and 
fed—and after all, an elephant “eats like an elephant.” 

One Siamese king had the cute practice of presenting a 
white elephant to any of his courtiers that he wished to 
ruin. It was a present from his ruler, so the unhappy 
recipient could do nothing but keep the costly animal, 
feeding it and hiring servants to take care of it until he 
was finally ruined. So having such an animal meant sup- 
porting an expensive and highly unprofitable item. 

Before we feel sorry for the poor courtier who received 
such a gift, let’s look around our own plants. I can’t think 
of worse white elephants than outdated equipment units 
that swill up tons of expensive fuel and maintenance need- 
lessly. Like the sacred animal, after wasting fuel, such 
obsolete machinery takes a crew of servants to maintain it. 
This goes on and on until the firm either goes bankrupt 
or until competitors who don’t have such “gifts” to sup- 
port, price them out of the market. Difference with us, 
though, is we don’t have to keep them as the courtiers did 

we can replace them with efficient work elephants. 

As power engineers in charge of the power services, you 
and I have the job of looking around and pointing out our 
white elephants to top management. Bet you'll be surprised 
at the number in your plant 


Dyes education fay? 


Knowledge is power, and to prove it, here are latest gov- 
ernment figures. Average college graduate can now expect 
to earn about $300,000 in his lifetime, high-school graduate 
about $200,000, and grade-school graduate $100,000 or less. 
Show these figures to junior and see if they won’t motivate 
him to get his sheepskin. It doesn’t matter if he gets it 


on spare-time study, so long as he gets it. 
; Engineer 
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RICHARD KLINGER LIMITED, KLINGERIT WORKS, 


No seat — consequently no 
regrinding. 


Can be serviced in the line. 
Unaffected by wiredrawing. 
Unaffected by throttled use. 


Design Tels... 


THE KLINGER SEATLESS 
PISTON VALVE operates on 
an entirely different principle 
from the usual type of seating 
valve. It consists basically of a 
finely ground piston, operated 
by the valve spindle and hand- 
wheel and moving through 
two or three non-metallic, 


Cables: Klingerit 


MANUFACTURERS OF KLINGER SEATLESS PISTON VALVES ; 


resilient valve rings, capable 
of resisting steam, oil and 
most fluids, at high tem- 
peratures and pressures 
and separated by a ported 
lantern bush. It is made 
in a@ great variety of 
designs and sizes to suit 
all purposes. 


Agents throughout the world 


KLINGER SLEEVE-PACKED COCKS; KLINGER LEVEL INDICATORS ; 


Write for the Klinger Master 
Catalog which describes the com- 
plete range of Klinger products, 


WITH 


rt 


SIDCUP, KENT, ENGLAND 


Telephon2: Foots Cray 3022 
RINGS AND 


SEALS IN KLINGER SYNTHETIC MATERIALS, AND KLINGERIT COMPRESSED ASBESTOS SHEET JOINTINGS AND PACKINGS FOR EVERY PURPOSE 


Manufacturing Licensees for Canada 


JOSEPH ROBB & COMPANY, LIMITED 
5575, COTE ST. PAUL ROAD, MONTREAL, 


Telephone WILBANK 3/86! 


Branches at 
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SYONEY 
WINNIPEG 


HALIFAX OTTAWA 
EDMONTON 
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TORONTO 
VANCOUVER 


20, CANADA 
Cable. AOBCO 

HAMILTON 
QUEBEC CITY 


Manufacturing Licensees for U.S.A 


THE KLINGER CORPORATION OF AMERICA 
%, RIVER STREET, HOBOKEN, NEW JERSEY, 
Telephone HOBOKEN 21-7915 


U.S.A, 
Cable KUINGOALE 
Distributors and Agents in princ 


ipa! cities Giinsey 





A J hy ee 


Nee Spiral Wound 


Ss Gaskets 





Temperature actuated valves 
436 + Two temperature actuated valves 
are manufactured with standard capillary 
length of 5 ft. However, special lengths 
may be had to suit every application. 

Type WT is designed to control flow of 
water, brine oil, air, gas or other fluids 
used in cooling and other industrial pro 
esses. Valve opens with rise in tempera 
ture and closes with temperature drop. 
Temperatures range from 20 to 220 F, liquid 
pressure range is 150 psi, steam limited to 
15 psi. 

Type HT is used to control flow of hot 
water or low pressure steam used in heating 
or other industrial processes. Its main use 
@ AJAX Spiral Wound metal-asbestos gaskets provide is in heat-exchangers and heating, but may 

ar ‘ lso be used -pass control in cooli 

positive seals at lower bolt loads because they areliterally J hs wed ws b-ms camo in cling 
“spring loaded”’. ‘The U-shaped form of the interlocking its ef the valve. Temperature ranges and 
metal plies provides automatic reaction to mechanical fluid pressure ranges are the same as the 
compression, internal pressure variations and temper- WT valve. Complete details on request. 
ature changes. They “breathe” with variations in pipe Jas. P Marsh Corp, Skokie, Ill. 

line stresses and normal! bolt relaxation. For more data on these items, use post cards 
p 171. Identify your request with item number 








And because they do not lose their resiliency under 
compression they may be used over again, should it be 
necessary to break the joint. 


There are types and sizes for all standard flanges and for 
manholes, handholes and tube caps for all makes of sta- 
tionary and marine boilers, water walls, economizers, etc. 


Ask Your Industrial Distributor 
or write for Catalog No. AG-953 


UNITED STATES GASKET COMPANY 
CAMDEN 1, NEW JERSEY 
Electro-pneumatic valve 


tad 432 + Electrically operated valve is de 
signed to handle air only. Particular design 
FABRICATORS OF feature, according to manufacturer, is quiet 
FLUOROCARBONS & OTHER PLASTICS operation. Spring, armature and guide tol 
7 erances, and material specs are closely held 
ee ball cn oe to prevent alternating current hum. 
cities throughou e wor 


When energized, valve passes full air at 
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BOTH ARE 


OILS—- 


BUT ONES A MASTERPIECE ! 
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In Lubricating Oil, too, there’s no 


“Look-alikes”—in lubricating oils as in oil paintings—can fool you. 
Bur they can’t fool a machine. Famous Gargoyle oils prove this point. 

You can copy the physical specifications of a Gargoyle oil, but you can’t 
copy the 89 years of experience and skill that transform these specifica- 
tions into products of unsurpassed quality, Vary the ingredients or the 
way they're compounded even slightly, and you wind up with an oil 
that, at best, may do no harm. But neither can it possibly bring you the 
benefits the original was designed to deliver. 


This inherent quality is only part of the Gargoyle picture. With it 
goes the world’s greatest lubrication engineering service, We analyze your 
plant machinery —work with your personnel to set up a complete pro- 
gram of Correct Lubrication that will improve your production, cut 
maintenance costs. 


Why accept substitutes for your plant? 


SOCONY- VACUUM OIL COMPANY, INC., and Affiliates: AAGNOLIA PRTROLEL 
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substitute for Quality ! 


SOCONY-VACUUM 





SOCONY-VACUUM 


Chuect Lbuciton 
FIRST STEP IN CUTTING COSTS! 


M COMPANY, GENERAL PETROLEUM CORPORATION 





Founded 
in 


1904 


2487 YEARS 


OF 


RELIABILITY 


To think ahead... 
look back! 


Laclede Stokers have been operating 
for 2487 years in municipal, state 
and federal institutions — schools 
colleges, hospitals, water works, penal 
institutions, children’s home homes 


for aged, arsenals, air force bases and 


ehiita a buildings 


Many of these stokers are located in 
areas with a limited supply of techn 

cally skilled labor Many have no 
i islalstoshal oleh ciate Dh aelilelsl (Mm @telalitalt lott 

uninterrupted pperation 


achieved 


These Laclede Stokers 
are over forty years 


ated satisfactorily for an average of 
seventeen years. 


WRITE FOR BULLETIN 

5010 ON OPEN FUR 
NACE INSTALLATIONS 
SHOWING STOKERS 
APPLIED TO VARIOUS 
BOILER TYPES 


LACLEDE 


STOKER COMPANY 


4440 HUNT AVE. « ST. LOUIS 10, MO. 





More EQUIPMENT NEWS 


Begins on page 162 


supply pressure to 25 psi. When deener 
gized, supply port is stopped and return 
line pressure is wasted to atmosphere 
Built-in manual adjustment permits valve 
opening when coil is deenergized. 

Port connections are %-in. NPT and 60 
cycle coils can be supplied for 115, 208 
230 or 440 vy. Further information in bul 
letin 359, available on request. 

The Powers Regulator Company, 


Dept PRN, Skokie, Illinois 


Line of 600-lb valves 

433 + Redesigned line of 600-lb globe 
and angle stop, check and non-return cast 
steel valves are reported to have improved 
internal streamlining that lessens wear and 
reduces pressure drop. New features in 
clude swivel disk construction, stellite faced 
disks guided the full length of travel using 
integrally cast guide ribs, and integral 
stellited seats. Additional information on 
request to manufacturer. 

Edward Valves, Inc, 1201 W 145th St, 


East Chicago, Indiana 





For more data on these items, use post cards 
p 171. Identify your request with item number 
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Direct-lift solenoid valve 
434 + Packless valve is designed for low 
pressure applications to 7 psi and is avail 
able in % and %-in. pipe sizes. Only mov 
ing element is stainless steel core and com- 
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CHAPMAN 


3 A 


St 


in any of the 


rolateteiac Me Vile) 4 


to meet your steel 


APRIL 1955 


valve needs 


When you specify Chapman Steel Valves 
you also specify steels designed for your specific services. Standard alloy steels 
match every normal industrial requirement. Special alloys can be furnished 
for extraordinary service conditions. All metals are poured in Chapman’s own 
foundries under rigid laboratory supervision. 

Exceptionally close machining tolerances are another standard feature of 
Chapman Steel Valves. Under the most severe conditions, Chapman Steel 
Valves seat tightly and positively, without jamming, chattering, or wearing 
excessively. Operation remains smooth and dependable; maintenance costs 
stay low. 

See Chapman first for gates, globes and checks in all pressure classes — 150, 
300, 400, 600, 900, 1500 and 2500 pounds — and for temperatures to 1150°F. 
Valves are available with welded, pressure seal, or bolted bonnet joints and 
with flanged or welding ends. ASA standards are equalled or exceeded in every 
range. Write for Catalog 20. 


THE CHAPMAN VALVE MANUFACTURING COMPANY 
INDIAN ORCHARD, MASSACHUSETTS 











te. 
aa OIL PUMPI 
ND HEATING syst 


Every detail part of 
an Enco Automatic Oil-Heat- 
ing-and-Pumping Unit System 
is designed, assembled, 
checked and tested to make 
sure that it functions as an 
element of a completely coor- 
dinated unit. The sizes of 
pipes, fittings, valves and other 
elements are correctly propor- 
tioned for the efficient, depend- 
able operation of the unit as a 
whole. All hand controls are 
visible and within reach of the 
operator for quick starting, 
stopping or cross-over recon- 
nections between duplicate 
heaters and pumps. Adjust- 
ments and cleaning are simi- 
larly simplified. 


Single or duplicate heaters 
and electric or steam-driven 
pumps are used. Intercon- 
nected duplicate units give full 
capacity with either pump or 
either heater. Capacities range 
from 100 to 5000 G.P.H. of 
heavy bunker oil. 





One Horizontal Duplex Piston Type 
one Motor Driven Pump and 
Cepacity 20 G. 


Two Horizontal Ow Piston Ty 
end two fvel oil ters—ca ty | 


Geom Pumps 
5 G. P. M. 
et 180" I ib. pressure with either aa or heater. 


r Ree we 


One Turbine and One Motor Driven “nm and 
two fuel oll heaters. Capacity 30 G. P. M. at 
150 Ib. pressure with either pump or heater. 


Steam Pump and 
fuel of! heaters. 

P. M. at 300 Ib. pressure with either 
pump or heater. 


BULLETINS ON REQUEST 


08-37 On oil burning, 
heating equipment. 


THE 


pumping ond 


ENGINEER 


O8B-38 Instruction book on care and oper- 
ation of oil-burner installations. 


COMPANY 


75 WEST STREET _En¢o) NEW YORK 6, N.Y. 





More EQUIPMENT NEWS 


Begins on page 162 


position disk. Designed primarily as a gas 
pilot control valve on power boilers, it is 
also recommended for low pressure air and 
gas control on gas fired ovens and furnaces, 
automatic dispensing units, vacuum holding 
applications and similar units. It can be 
used to control air, gas, propane, butane, 
water, gasoline, light fuel oil and other 
fluids to 180 F. Details on request. 
Automatic Switch Company, 
Orange, New Jersey 


Four-way hydraulic valve 
439 + Single, self-contained mechanism 
actuates one to three hydraulic cylinders, 
and is designed for 300 to 1500 psi pres- 
sures, with capacity of 400 gpm at 1500 
psi. Principal features are reported to in 
clude full floating position, built-in bypass 
to minimize piston creep, and ball-bearing 
minimum-friction construction. 

A W Cash Co, Box 551, 
Decatur, Illinois 





For more data on these items, use post cards 
p 171. Identify your request with item number 





Pillow blocks and flanges 
450 + Series SP pillow blocks and flanges 
are made in shaft sizes from % to 2 15/16 
in. Construction features include reinforced 
housing, improved shaft lock and dustproof 
seals. According to manufacturer, units 
offer greater bearing capacity, increased 
alignment range, and greater degree of in- 
terchangeability. Details on request. 

Ahlberg Bearing Co, 3025 W 

47th St, Chicago 32, Illinois 


Low-hydrogen electrode 
422 + Low-hydrogen electrode, with pow- 
dered metal added to coating, is claimed 
to provide faster and easier operation than 
conventienal units. In a controlled test, 
according to manufacturer, a deposition 
rate of 61% faster than conventional E-6016 
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squeeze or blow out 


U.S. Rainbow...the first Red Sheet Packing 


U. S. Rainbow® was the first Red Sheet 
Packing ever introduced to industry. 
And although that was as far back as 
the year 1889, Rainbow has always 
been the standard by which other Red 
Sheet Packings have been measured. 
Actually, its performance has never 
been equalled. 

The big point about Rainbow is that 
it will never blow or squeeze out. It is so 


pliable that it fills up any irregularities 
in the flange and is highly resilient. Yer 
it is always firm enough to make a tight 
joint. 

For packing flanges and other paral- 
lel surfaces against hot or cold water, 
air, saturated steam pressures up to 150 
pounds, and all hydraulic conditions, 
play safe and pick Rainbow. Look for 
its familiar diamond trademark. Quick 


delivery from any of the 27 United 
States Rubber Company District Sales 
Offices, or from the address below. 


“U.S.” Research perfects it, 
“US.” Production builds it, 
U.S. Industry depends on it. 


UNITED STATES RUBBER COMPANY 


MECHANICAL GOODS DIVISION «+ 


ROCKEFELLER CENTER, NEW YORK 20, N.Y. 


Hose « Belting + Expansion Jointe + Rubber-to-metal Products + Oil Field Specialties + Plastic Pipe and Fittings + Grinding Wheels « Packings + Tapes 
Molded and Extruded Rubber and Plastic Products + Protective Linings and Coatings + Conductive Rubber «+ Adhesives + Roll Coverings « Mate and Matting 
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ROLLING RING 


COAL CRUSHERS 


for More Uniform 
COAL 
PREPARATION 


Proved by Hundreds of Millions 
of Tons of Reduced Coal. 


Coal Crushers up to 800 TPH 
Sample Crushers up to 15 TPH 


COAL PREPARATION PROBLEM? 
Write for Recommendations ond Literature. 


1349 MACKLIND AVE. + ST. LOUIS 10, MO. 





More EQUIPMENT NEWS 


_... Begins on page 162 


electrodes was realized. Powdered metal in 
coating contributes to weld making possible 
the higher speeds, and helps to stabilize 
operation of electrode. 

Product is usable on alloy and mild steels, 
and meets requirements of E-6016 classifica- 
tion in “as-welded” condition, and E-7016 
class in the “stress relieved” condition. 
Full details on request to manufacturer. 

General Electric Company, 
Schenectady 5, New York 


Fluted welding cable 


417 + Fluted welding cable is long wear- 
ing on all types of welding equipment and, 
according to manufacturer, has greater im 
pact resistance than even special cable con- 
structions. Lightness and unusual flexibility 
is said to make it easier to weld in cramped 
quarters, cuts down “drag” and reduces 
operator fatigue. Fluted jacket gives better 
grip and is cooler to handle, since its greater 
surface area dissipates heat faster than con- 
ventional round welding cable, manufac- 
turer states. 

Jacket is made of 60% natural rubber 
compound. Rayon reinforcing braid pro- 
vides a non-slip bond between jacket and 
insulation. Conductors are wrapped with an 
insulating paper tape. Details on request. 
U.S. Rubber Co, Rockefeller Center, 

New York 20, New York 


iy 


For more data on these items, use post cards 
p 171. Identify your request with item numbe:. 


Cartridge roller bearing 
435 + Self-contained unit consists of outer 
race, roller assembly, retaining disk and 
seal. Ease of installation is said to make 
it suitable for numerous uses, Besides sub- 
stituting for plain bushings, it can be used 
in caster and wheel housings, and in gear 
boxes or gear drives. 

Units are available for 4% to 1%-in. shafts 

and 1% to 2%-in. housing bores. 

Rolilway Bearing Company, 

541 Seymour St, Syracuse, N. Y. 


Wire ropes have steel core 
419 + Wire ropes, with steel cores, have 
15% greater strength than strongest grade 
marketed heretofore, manufacturer states. 
Longer rope life is claimed since higher 
resistance to wear from bending and abra- 
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HALL "se 


(Advertisement 


REPORT 


Hall Laboratories, inc.— Consultants on Procurement, Treatment, Use and Disposal of Industrial Water 





Volume 3 


APRIL 1955 


Number 2 





It Takes a Lot of Water Conditioning 


To Deliver the Kilowatts 


Current expansion in the public utility field to supply industry with 
more power and to bring electrification to greater areas demands 
careful planning for future water requirements, as well as active 
attention to existing water uses. Experts in utility station management 
turn to experts in water management for continuing consultation on 


water treatment and control. 


Hall Laboratories now performs this service for some three hundred 
utilities, many of them on a system-wide basis. 


Design of New Facilities 

Constructors of a new utility plant 
on the West Coast made use of 
Hall’s headquarters engineers in a 
three-way consultation to centralize 
information on: water availability 
and requirements from the plant; 
water characteristics from Hall field 
engineer E. R. Lang; and plant 
design from the constructors. A 
realistic report on cost and operation 
of suitable pretreating equipment 
resulted from the analysis. 

The station has recently started 
operation with continuing super- 
vision of water conditioning practice 
by Hall Laboratories. 


Tailoring Water to 
Fit a Plant 


Another western utility, whose 
existing plants were operating with 
Hall Service, withheld a final deci- 
sion on the location of a new station 
until an adequate water supply could 
be developed. 

Again, working with the con- 
structors and the client, Hall Lab- 
oratories first analyzed samples from 
all available sources over a time 
period calculated to include repre- 
sentative conditions throughout the 
year. One sample was even taken 
during a flash flood, and provisions 
made for such extreme conditions. 

With the data thus collected and 
the information on system require- 
ments from the client and construc- 
tors, Hall staff engineers S. R. 
Osborne and A. M. Henricks went to 
work on recommendations for water 
treatment facilities. A detailed report 
covered preparation of water for: 
recirculating cooling water; cooling 


HALL LABORATORIES, 
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water for bearings; feedwater to the 
evaporator and drinking water. The 
Hall report included estimated com- 
parative costs of alternative chem- 
ical treatments and diagrams indi- 
cating all equipment with specifica- 
tions of capacities to simplify study 
of the various alternatives. 

This power station has just gone 
into operation with Hall field engi- 
neer R. M. Tarr on the job to help 
plant engineers and chemists set up 
the exact conditions they need for 
the best operation of their new 
facilities. 

Minimizing 
Treatment Costs 


In other cases, plant surveys by 
qualified water-treatment engineers 
can obviate the purchase of costly 
equipment. 

Hall engineers J. E. Summerville 
and M. C. Scott worked on a prob- 
lem of this kind with a southeastern 
utility plant supplying a large rural 
area. The plant drew its water from 
three wells. Soluble iron and iron 
bacteria in the well water caused 
iron deposits in the plant water 
lines, recirculating cooling system 
and heat exchangers. Lines carrying 
cooling water to bearings had to be 
cleaned every three months to pre- 
vent complete plugging. Plugging of 
oil coolers 3 

Iron removal would have involved 
a capital expenditure of $20,000 to 
$25,000 for equipment plus an annual 
chemical cost of $15,000 to $19,000. 
When Summerville and Scott esti- 
mated comparative cost of $1800 for 
equipment and $8000 for chemicals 
to control iron by Calgon® treat- 


INC.—A SUBSIDIARY OF HAGAN CORPORATION, 





ment, the plant deferred considera- 
tion of the pretreatment facilities. 

Later reports showed that the 
co-operation of the plant personnel 
in carrying out the recommendations 
for controlling the iron and organic 
growths in the system had paid off. 
The water side of the condenser was 
free of deposit, the cooling tower 
was in good shape and oil coolers no 
longer plugged. Organic growth was 
under control. 

. * + 

Delivering kilowatts to all types of 
customers is the business of electric 
power stations. By adding the broad 
experience of Hall Laboratories to 
the specific knowledge of their own 
technical staffs, these companies feel 
better prepared to keep water 
troubles from interfering with pro- 
duction of power. 


Boiler Feedwater Studies 


Hall Laboratories participated in 
two papers sponsored by the Joint 
Research Committee on Boiler Feed- 
water Studies and presented at the 
1954 annual meeting of the Ameri- 
can Society of Mechanical Engineers 
in New York. M. D. Baker of West 
Penn Power Company and V. M. 
Marcy of Hail reported on ““Hydra- 
zine As An Oxygen Scavenger-—-A 
Progress Report on Tests at Spring- 
dale Station.”’ J. D. Ristroph of 
Virginia Electric and Power Com- 
pany and E. A. Yorkgitis of Hall 
presented a paper on “Controlling 
Iron and Copper Pick-Up with Neu- 
tralizing Amines.’’ Preprints of the 
papers are available in limited quan- 
tities from the A.S.M.E. under No. 
54-A-271 and No. 54-A-262, 
respectively. 


Industrial Water Problems 
Require Special Handling 


There are no “stock answers” to 
industrial water problems. For in- 
formation, write, wire or call Hall 
Laboratories, Inc., Hagan Building, 
Pittsburgh 30, Pa. 


Water is your industry's most im- 
portant raw material, Use it wisely. 


PITTSBURGH, PENNSYLVANIA 
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.-. make every step a safe step 
BLAW-KNOX ELECTROFORGED® 
STEEL GRATING and STAIR TREADS 


On stair treads, walkways, catwalks, platforms and floors——both indoors 
and outdoors—-you can provide safe walking conditions. For Blaw-Knox 
Electroforged Steel Grating brings you these exclusive features: 


. rigid one-piece construction easy to install 
. non-slip twisted crossbar—-for safe footing 


. three types of bearing bars 
¢ square bars—for smoothest walking surface 
« knurled bars (Furro-Grip)—-for extra safety 
plus relatively smooth walking surface 
¢ serrated bars--for maximum safety under ex- 
tremely hazardous skid conditions 


no sharp corners to clog- self-cleaning 
all surfaces accessible easy to paint 
maximum open area —for light and ventilation 


Write for your copy of new Bulletin No. 2486 
—or send dimensional sketch for quotation. 


BLAW-KNOX COMPANY 


BLAW-KNOX EQUIPMENT DIVISION 
Pittsburgh 38, Pennsylvanie 


GRATING APPLICATIONS: floors + platforms + walkwoys * cotwaolks + stoir treads * fan 
gvords * shelving * and many other uses, both outdoors and indoors, for versatile steel grating 
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More EQUIPMENT NEWS 


_Begins on page 162 


sion is obtained. Product is recommended 
for industries that use wire rope with in 
dependent wire rope core, such as construc- 
tion, oil, manufacturing, logging, mining 
and marine. Complete details on request. 
John A Roebling’s Sons Corp, 


Trenton 2, New Jersey 





Dual-type demineralizer 
438 + Mono-column demineralizer can be 
be used with single bed of mixed cation 
and anion resins, or as a two bed system 
with separate cation and anion resin beds 
in the single column. Unit produces to 10 
gpm of demineralized water with as little 
as 10 grains sodium chlorides. If desired, 
unit can remove silica and CO, as well, 
through use of special resins. Regeneration 
is said to be simple and fast with costs of 
regenerant chemicals only about 10c. 

Penfield Manufacturing Co, Inc, 

19 High School Ave, Meriden, Conn. 





For more data on these items, use post cards 
p 171. Identify your request with item number 





Gun-type condenser cleaner 
420 + Air or water operated cleaner is 
useful for removing soft deposits, such as 
mud, algae and similar accumulations from 
condensers in steam power plants and in 
refrigeration, air conditioning and process 
industries. Gun makes use of plug shooting 
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THE DEPENDABLE PERFORMANCE OF FISHER LEVEL-TROLS 


IS ESTABLISHED BY THE TENS OF THOUSANDS OF THESE UNITS 


IN WORLD WIDE SERVICE 


FISHER GOVERNOR COMPANY « Marshalltown, lowa 


WORLD LEADER IN RESEARCH FOR BETTER PRESSURE AND QUID LEVEL CONTRO 








Another. EDGE MOOR 


Package Steam 


This 250 HP stoker-fired boiler 
is representative of Edge Moor 
achievement in boilers and steam 
generating equipment. Capable of 
supplying steam at 200 Ibs. pres- 
sure at a rate of 15,000 Ibs. per 
hour, the entire unit was shipped 
assembled. After being unloaded 
at its destination, the boiler was 
ready for installation of the stoker 
and erection of the front and bridge 


Generating Unit 


walls, since water-cooled side walls 
are an integral part of the assem- 
bly. It represents another tribute to 
Edge Moor’s 88 years of tested 
knowledge gained through trial 
and practice, coupled with skill and 
accomplishment in production. 
This is but one of many Edge 
Moor Boilers. Other types are avail- 
able in a wide range of capacities, 
pressures and accessory equipment. 


Write for Bulletin 


EDGE MOOR 
Manufacturers of 
Steam Generating 
Equipment 

Since 1867 


EDGE MOOR IRON WORKS, DIVISION OF 


CONDENSER SERVICE & ENGINEERING CO., INC. «(/\'iW» 





\Y 


Designers and Builders of Equipraent for Power, Refining, Chemical and Marine Industries 


See) ie SS af 


CONSECO MAINTENANCE DIVISION 


Conseco maintenance division has been re- 
pairing, rebuilding, modernizing, and main- 
taining equipment used in the power, 
chemical, refining, and marine industries 
for over a quarter century. Our highly mech- 
anized field crews are supervised by 
qualified engineers and backed by special- 
ized manufacturing facilities and ample re- 
placement parts. Thus you are assured of 
fast, efficient results at lowest cost. Conseco 
service is as near as your phone. 


164 OBSERVER HIGHWAY 
HOBOKEN, N. J. 


Phone 
HOboken 3-4425 
BArclay 7-0600 


For Service 
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or washing method. Unit weighs 2 lbs and 
has aluminum housing with removable 
bronze nozzle and rubber spray shield. 
Either corded-rubber plug or nylon spiral 
brush projectiles may be used and are 
brush projectiles may be used. Available 
with outside diameters of 4% and | in. 
Thomas C Wilson, Inc, 21-11 44th 
Ave, Long Island City 1, N. Y. 


Condenser tube erosion clip 
440 + Stainless steel clip is devised to 
protect condenser tubes from erosion. Open 
side of clip, made from 26 gauge metal 
with slightly flaring sides for tension, is 
attached directly to condenser tube. Clips 
are available in 2-ft lengths for %, % and 
l-in. diameter condenser tubes. 

Use of clips does not appreciably affect 
heat transfer rate of tubes, manufacturer 
states. While clip does not repair an eroded 
tube, it resists further erosion. 

Allis-Chalmers Manufacturing Co, 

Milwaukee 1, Wisconsin 





For more data on these items, use post cards 
p 171. Identify your request with item number. 





Industrial fan units 
426 + These fans have uses in all types 
of industrial air-handling applications. 
Standard designs may be utilized for a wide 
variety of substances including clean or 
dirty air, fumes, dust, refuse, shavings or 
stringy material. Specialized fans are avail 
able for conveying explosives, gases to 800 
F, or corrosives. Sizes range from inlet 
diameters of 11 to 38 in., pressures to 17- 
in. sp, and capacities from 500 to 46,000 
cfm. Advantages claimed by manufacturer 
include: easy removal of wheel from hous- 
ing for cleaning or maintenance; static and 
dynamic balancing of wheel; heavy-duty 
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Costs Less Because 
it Gives the Most in Service 


THIS 
TRUE BALL JOINT 
MAKES THE 
DIFFERENCE When selecting unions it will pay you to 
remember 2 things: (1) Darts can be 
used over and over again — on location 
after location (2) On location after location, they give a drop-tight 
seal. How can you beat this combination for economy .. . at any price? 


QUICK FACTS 


@ Extra wide bronze seats resist pitting and corrosion 


@ Nut and body of air-refined, high test malleable iron are practically 
unbreakable 


@ Heavy shoulders can withstand the toughest wrench abuse 


@ Each Dart is individually vacuum-tested 


x) 


vo NN 


DART UNION COMPANY 
Providence 5, Rhode Iisiand 

The Fairbanks Co., General Distributing Agents 

Boston +» New York + Pittsburgh « Rome, Ga. 


UNIONS 
CALL YOUR LOCAL DISTRIBUTOR FOR PROMPT DELIVERY OF DART UNIONS 





More EQUIPMENT NEWS 


Begins on page 162 


self-aligning pillow block bearings permit- 
ting placing of unit on side wall or ceil- 
ing; and wide variety of drive arrangements 
to suit all industrial needs. 

Dracco Corp, Harvard Ave at 

E 116th St, Cleveland 5, Ohio 


Portable air compressors 
416 + High pressure, lightweight air com- 
pressors are designed for pressurizing hy- 
draulic accumulators to any required pres- 
sure to 3000 psi. Available with electric 
motor or gasoline engine power source, 
units are suited to high pressure pneumatics 
for industrial application. The 32 Series 
includes 2 models that provide 6.6 cfm of 
free air and have rated discharge pressure 
of 2500 psi. These units weigh less than 
50 Ibs complete with power source. The 
130 Series includes 2 models that will de 
liver 2 cfm of free air at rated discharge 
pressure of 3000 psi. 

The Cornelius Co, 550 39th Ave NE, 
Minneapolis 21, Minnesota 





For more data on these items, use post cards 
p 171. Identify your request with item number. 





Teflon fibre yarn packing 
423 + Teflon yarn packing is designed to 
function at higher peripheral speeds than 
ordinary braided tape or molded forms of 
Teflon. Antifrictional properties of Teflon 
combined with softness, resilience and fluid 
retentive properties of fine fibre construc 
tion are claimed to enable packing to run 
substantially cooler than other types. It is 
recommended for rugged and corrosive serv- 
ice on pump shafts and valve stems. Avail- 
able sizes are % through % in., 1/16-in. 
graduations. Details on request. 

Crane Packing Company, Dept PRN, 

1800 Cuyler Ave, Chicago 13, Ill. 


Packing for liquid caustics 
437 + White-Lon Style 322 is a mechanical 
packing designed exclusively for liquid 
caustics, Recommended use is for stainless 
steel or chrome plated pump shafts to form 
a tight seal against strong alkalies such as 
sodium, potassium, barium, ammonium, or 
magnesium hydrozides. 

A W Chesterton Co, Everett, Mass. 


Geared joint units 


451 + Geared joint transmits power by a 
system of bevel gearing. Unlike a universal 
joint, this device has no maximum angle of 
operation. Primary use is for making sharp 
(Continued on page 192) 
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A NEW TOOL 
OF 
ARMSTRONG RESEARCH 


Test Chamber eee unique facilities can duplicate any operating 


All kinds of insulated constructions can 
be tested under controlled interior and 
exterior temperature and humidity 
conditions in this new Armstrong lab 
oratory building. Almost any service 
condition can be exactly duplicated 

The large circular chamber can be 
held at te mperatures ranging from 0 
to 160° F 


controlled from dry to practically satu 


with humidities accurately 


rated conditions. ¢ omplete test rooms 


are then built inside this controlled 


chamber and operat d at temperatures 


from 100 be low zero to 200 | This 


flexible arrangement permits accurate 


YR 


control of conditions on both sides of 
an insulated wall 
Chis Armstrong laboratory building 


is just one tool constantly being used 


In a continuou program ot reseure h 
. a program that is steadily improv 
ing insulation materials and tech 
niques used in ipplying them 
If you would like help in the solu 
tion of an insulation problem—or full 
details on the Armstrong Line of in 


dustrial insulations and Contract Serv 


ice call your nearest Armstrong office 


or write Armstrong Cork Company 
207 Stratton Street. Lancaster. Penna 


conditions for industrial insulations 


To test insulating specifications on 


various wall constructions, insula 


vithin the large circular chambers 


(AFMStrong INDUSTRIAL INSULATIONS "0" pi ts "vm 
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The fuel that sparked our nation’s growth 
secures her greater future 


A young America—primed by a new 
and power-packed fuel—became a great 
industrial giant almost overnight. Coal 
had supplied the first unwavering spark 
which was to grow into the brightest 
productive flame the world has ever 
known, 

After being served so well in the 
past and present, America looks again 
to dynamic coal for greater prosperity 
and security in the future. The vast 
Bituminous fields along the Baltimore 
& Ohio contain excellent coals in wide 
variety —available for centuries to come. 


BITUMINOUS COALS 
FOR EVERY PURPOSE 


Highly mechanized mines, equipped and 
ready for any demands, will help main- 
tain long-range cost stability. And 
improved utilization methods will 
meet the increased requirements of the 
future by providing greater coal-burn- 
ing efficiency. 


Baitimore & Ohio Railroad 
Constantly doing things — better ! 




















Detroit Edison Plant boosts 
U.S. Electrical Capacity to 


100,000,000 kw. 


|; Edison’s St. Clair plant boosts U.S. generating ca- 
pacity toa new high. The latest St. Clair unit, rated at 156,250 kw., 
to go on the line brought the total U. S. electrical capacity to 
over 100 million kw. Shell Turbo Oil 27 was purchased as the 
lubricant for this unit as well as for the other three turbine gen- 
erators in this plant. 


Shell Oil Company extends heartiest congratulations to 
Detroit Edison Company for their part in achieving this in- 
dustry milestone in electrical power. 


Shell is proud of its long association with the great electrical 
industry. 


SHELL OIL COMPANY 


5O WEST SOTH STREET, NEW YORK 20, NEW YORK 
100 BUSH STREET, SAN FRANCISCO 6, CALIFORNIA 
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> 
Fo r 'g Vv ‘a ft bends with flexible shaft or reach rod re 
e a S. ! nm G mote controls for valves. Unit is available 
in three sizes with maximum recommended 
operating torque from 500 to 3500 Ib. in. 


: i 
i Taoliciailels se, Menaectaring Company, 


a 


- 


in Emergencies miei 


Pivoted motor base 
442 + Automatic tension pivoted motor 
base, designed for use with either flat or 
V-belt drives, is available in 4 sizes for 
motor frames from 1/6 to 744 hp. Modern 
construction is said to eliminate a!l manual 
adjustments and maintain exact belt ten- 
sion for all load conditions. Belts can be 





changed without disturbing motor mount 


OPENING TYPE ing. Base automatically takes up for belt 


3 E stretch, and requires no maintenance, manu 
to divert water to sprinkler facturer states. Full details on request. 


deluge or water curtain Rockwood Pulley Mfg Co, Ine, 
systems, or to divert 20 Crosby St, New York 13, N. Y. 
inflammable liquids to a a 
point of safety. For more data on these items, use post cards 
ial p 171. Identify your request with item number 














een =~ ent 


Write for Bulletin E52C 





CLOSING TYPE 


to shut off the flow of 
inflammable liquids or to 
\ concentrate water or steain Twin-unit package boilers 
X in fire mains. 441 + Utilizing only 104 sq ft of floor 
area and only 728 cu ft of plant space, 


\ 
\ rs twin-unit package boiler installation deliv 











ers 10,000 lbs of steam per hr. Furnished 
with modulating equipment, units can eco 
Both types can be controlled thermostatically, electrically, or manu- nomically produce steam at 1/3 rated ca 
ally from any or many locations. Their design assures positive, de- pacity, or 1300 Ibe steam per hr. In this 


pendable protection because they do not wedge and consequently way, twin-package can handle fluctuating 
cannot stick loads from 1300 lbs per hr to full 10,000 
; lb maximum with no lag in steam produ 
tion throughout cycling range and no loss 


7 fe ie) | ( fam a of efficiency. Operating pressures are avail 
& ' y f \—_~* fie 
f ; VW IC if y A >» AS able to 200 psi. 

LU . Bane FE =; Equipped with variable capacity burner 
—_ =_' % r nozzles, units burn oil, gas, or a combina 


EVERLASTING VALVE CO. tion of the two. Details on request. 


max 6F Cyclotherm div, U.S. Radiator 
45 FISK STREET, JERSEY CITY 5, N. J. Corporation, Oswego 2, New York 


(More Equipment News on p 194) 
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WATTS ENOUGH 
FOR WALLA, 
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This power plant could furnish utilities for a city the size of Walla Walla, 


Washington, with watts to spare. Its 12,000 kw. generating capacity supplies 
electricity for all of the facilities of the National Petro-Chemicals Corporation's 
Tuscola, Illinois installation. Three boilers feature economical, exterior installation, 


produce 600,000 pounds of steam per hour. 


The plant was designed, engineered and built by Pritchard . . . under the 


popular Pritchard Single Responsibility Contract . . . working with the company’s staff, 


When you plan for construction, modernization or expansion of your 


SN OUSTRY'S 
PARTNER FOR 
PROGRESS 


power plant, take advantage of Pritchard's proved ability 


and complete facilities. Write today for complete information. 
SFAVINO TNE 
GAS POWTE 
PtTROLE UM ANDO 


nile alee LF. Pritchard & Co. 


(wre 460 





enGinwmeteees © COmstavuctroes 
Dept 464 4625 Roanoke Parkway, Kansas City 12, Mo 


Sf 10008 
TULSA 
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THE BRAIDED PACKING INNOVATION 
OF THE MODERN AGE 


It's here now — ready to serve your needs — 

a Belmont Crisscross Braid — acclaimed by pack 
ing users as the greatest braided packing ad- 
vance in history 


From your neares ' This packing is new in design and construction. 


Each strand runs diagonally through the pack- 


Belmont Distributor ing body at a 45 degree angle, unifying all 


strands into one complete packing structure 
which controls porosity while in service. 
Belmont Crisscross Incorporates these 
Important Advantages 
will not Unravel, Slough Off or Wear 
Through 
gives you greater Flexibility without dis- 
tortion in forming rings 
the lubrication is Locked-In 


its braided structure assures uniform Con 
trolled Porosity 


you get longer service life because the 
solid integral braid results in a stronger 
finished packing. 


When it SEALS right — stays TIGHT you 
know it's Belmont made. 


CLIP and Send Coupon 4-R-1 


BELMONT PACKINGS 


Butler & Sepviva Streets Philadelphia 37, Pa. 
Crisscross Without obligation — send us infor- 
Braid Folder mation as checked: 
# 54 Condensed Name 
Catalog Company 
# 40 Catalog Address 
City State 


SEND NAME and ADDRESS of NEAREST BELMONT DISTRIBUTOR 





More EQUIPMENT NEWS 


ais Begins on page 1/62 


Seals for boiler feed pumps 
424 + Mechanical seal for high pressure 
boiler feed pumps is claimed to stop liquid 
loss and reduce heat loss. It requires no 
operating adjustment. According to com- 
pany, these units are now in operation in 
several high pressure, hot water pumping 
operations including temperatures to 430 F 
Reports show that heat and liquid loss is 
minimized and frequent repacking prob 
lems are eliminated. 

Byron Jackson Co, Box 2017, Ter- 
minal Annex, Los Angeles 54, Calif. 





For more data on these items, use post cards 
p 171. Identify your request with item number 





Oil filter cartridges 
427 + Cartridges feature large filtering 
area and are claimed to have low pressure 
drop and high dirt storage capacity. Den 
sity of filter paper used is said to result 
in removal of particle sizes down to 5 
microns. Degree of initial particle size 
removal can be controlled by use of special 
papers and other materials where condi- 
tions require such control. Made of cellu- 
lose, these cartridges are suitable for filter 
ing straight mineral oil or heavy duty 
detergent oils without removing detergents 
and oxidation inhibitors. Request bulletin 
F.278 for further information. 
The Hilliard Corp, Purifier div, 
W 4th St, Elmira, New York 


Black anti-rust paint 
443 + Anti-rust paint is recommended for 
use on gutters, downspouts, stacks, flash 
ings, railings, machinery, tanks and other 
exterior metal surfaces. It incorporates a 
bituminous base with special paint vehicle 
to produce a heavily bodied coating. Called 
C1-88, it dries to a semi-gloss and is in 
tended as a finish coating. One application 
is said to be sufficient for most surfaces 

Chem Industrial Co, 3784 Ridge 
Read, Brooklyn 9, Ohio 
(More Equipment News on p 196) 
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Now... Eu mechanical seals 
for high pressure boiler feed pumps ! 
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Another Byron Jackson first! minimized heat and liquid loss, eliminated frequent 
repacking problems, and simplified maintenance 
* No operating adjustment since no operating adjustment is required. Find out 
=k, how these new BJ Mechanical Seals for boiler feed 
° Stop liquid loss pump service can benefit you. Contact your nearby 
® Reduce heat loss Byron Jackson office or write . 


* Save downtime costs 
* Cut replacement costs 
You'll do better with 


BJ... the pacemaker in mechanical seals for pumps 
now has pioneered the first successful application 

of the mechanical seal to high pressure boiler feed 

pumps. These new BJ Mechanical Seals are now in 

yperation in a number of high pressure, hot water 4 ron Jackson Co 

pumping operations, including temperature up to pol e 

430° F. These seals —some in service as long as three Ipnee W/, Via 


years—have paid off in performance. They have P.O. BOX 2017, TERMINAL ANNEX, LOS ANGELES 54, CALIFORNIA 
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Light Weight... 

Easily Quickly Set Up... 
Built-In Folding 

Tool Tray and 

Folding Legs 


Power for any hand pipe 
tools — "to 2’ pipe, 

Ye" to 2 bolts; geared 
tools to 12’. 


Leg Spacing and Tool Tray 
assure solid rigidity, greater 
strength ... No front leg to 
obstruct swing of die stock 
handles. 


Fast Easy Chucking, new principle—guaranteed to grip tight 
both forward and reverse, won’t slip, even with geared tools 
. .. 3-jaw centering device turns with pipe . . . Extra-powerful 
motor, larger brushes, longer commutator. 


Your Supply House has it— 
ready to demonstrate and expedite your order. 


THE RIDGE TOOL COMPANY ¢« ELYRIA, OHIO, U.S.A. 





More EQUIPMENT NEWS 


cunietiiaip tae: Begins on page 162 


Electro-mechanical governor 
452 + Governor is an electro-mechanical 
load-sensing type used to control speed of 
gas or diese! engine-driven generators. Unit 
has two main functions—to control fre 
quency of engine-driven ac alternators and 
to regulate voltage of de machines. Both 
functions are accomplished by controlling 
speed of the prime mover. 

Governor is normally driven from engine 
timing shaft through a set of spur gears 
that reduce speed of the rotating element 
to 150 rpm. Adapter pads are used to fit 
unit to any type gas or diesel engine. Bul 
letin T-8500 obtainable on request. 

Inet Div of Leach Corp, 4441 

Santa Fe Ave, Los Angeles, Calif. 





Fer more data on these items, use post cards 
p 171. Identify your request with item number. 





Stainless steel fittings 
421 + New 150-lb pipe fittings are de- 
signed for standard pressure services where 
corrosion is a factor. They are availabie 
as screw-end and socket-welding units in 
stainless steel Type 304 and Type 316. 
Sizes range from % to 2 in. 

Type 304 stainless steel, with chromium 
content of 18% and nickel 8% is said to 
be highly resistant to corrosion and high 
temperature oxidation. 

Type 316 stainless steel has a chromium 
content of 18%, nickel 11% and molyb- 
denum 2%2%. The higher nickel content 
and addition of molybdenum increase cor 
rosion resistance in a variety of service 

Watson-Stillman Fittings div, 
H K Porter Company, Ine, 
342 Madison Ave, New York 17, N. Y. 


Cable trough system 
418 + Expanded metal trough is designed 
to support runs of power, control and signal 
cables in industrial plants and generating 
stations. New 70,000 Series trough is con- 
structed with built-in pin type couplers at 
each opening. These permit sections to be 
permanently and securely joined in a mat 
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ASSEMBLY —In process of assembly is this standard low voltage switchgear unit. 


A sound investment— standardize on 
|-T-E Low Voltage Switchgear 


Before you specify low voltage switchgear, check the advan- 
tages offered by I-T-E. It is the finest of modern switchgear — 
factory assembled; shipped as a unit; ready to install; pro- 
viding the maximum in dependability, safety, reduced main- 
tenance costs, and attractive appearance. 

I-T-E Circuit Breakers are the heart of the gear. Their per- 
formance in providing maximum protection has been proved 
conclusively in thousands of installations. I-T-E Structures 
are designed specifically to house and interconnect these time- 
tested protective devices and auxiliary equipment. When you 
combine the two, you get the finest of circuit breakers in the 
finest of structures—with much less special engineering, much 
faster delivery, and units tailor-made in standard frames to 
fit your requirements. 

Standard I-T-E Low Voltage Switchgear Assemblies are 
available with ratings through 6000 amp continuous and 
100,000 amp interrupting, 600 v a-c and 250 v d-c. For details, 
contact the I-T-E field office nearest you. Look in your classi- 
fied directory under Electric Equipment, or write for Bulle- 
tin 6004A. I-T-E Circuit Breaker Company, Switchgear Di- 
vision, 19th and Hamilton Sts., Philadelphia 30, Pa. 


INSTALLED—A standard I-T-E low 


voltage switchgear unit in operation 


1-T-E CIRCUIT BREAKER COMPANY, Switchgear Division 
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A Murray 10-stage Type UV 
turbine rated 2000 HP at 
3600 RPM. Steam conditions 
ore 250 2G., 500° F. T.T., 
exhaust vacuum is 26” Hg. 


@ The Murray Type UV turbine pictured above has 
been driving a high pressure lean oil pump in a 
Southwestern refinery for the past 10 years. And 
is still giving dependable, trouble-free service. 


Murray mechanical drive turbines both single and 
multi-stage can be furnished in a wide range of 
ratings for steam pressures ranging from 0 to 600 
G., condensing and non-condensing. Types in the 
higher pressures available for up to 250 £G. back 
pressure. 


Vi lf RR AY IRON WORKS COMPANY 
BURLINGTON, IOWA 


Builders of Steam Power Equipment for Three Quarters of a Century 
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More EQUIPMENT NEWS 


Begins on page 162 


ter of seconds, manufacturer states. I ength 

of 8, 10 and 12 ft will be available. For 

further information request bulletin 67A 
T J Cope, Ine, 711 S 50th St, 
Philadelphia 43, Pennsylvania 


Due to a printer's error 


the following item, p 188, March, Power, 
was incorrectly set. The item appears be 
low in its correct form. 


Low-pressure oil burner 

350 + Unit is designed for installation in 
small industrial, commercial and institu- 
tional buildings having a net standard 
radiation to 3800 sq ft or 35 boiler hp. The 
pressure-air atomizing type burner with all 
electric ignition is capable of burning 11 
gallons of oil per hour. 

Manufacturer states the packaged unit 
is inexpensive to install since no front 
plates, secondary air door or checker work 
hearth is needed, all primary and secondary 
air being furnished by the burner. It is 
designed to burn low cost No. 4 or No. 5 
heavy oil without preheating. 
Cleaver-Brooks Co, 326 E Keefe Ave, 

Milwaukee 12, Wiseonsin 





CORRECTION 


New product item No. 313, p 172, 
March Power, gave the address of 
Pennsylvania Pump and Compressor 
Company as Erie, Pa. This should 
be Easton, Pa. 











S W Brown, former chief engineer of the 
marine dept of Carrier Corp, has opened 
his own business as a consulting engineer. 
The firm, located in the Chrysler Bldg, 
New York City, will specialize in design 
and application of air-conditioning and 
refrigeration systems. 


Nine additional companies have been 
admitted as members of the Atomic Power 
Development Associetes. Expansion of the 
project brings the number of associated 
companies to 34. 


India will use $3,300,000 of Canadian 
Colombo Plan aid to help build a hydro- 


electric project on the Umtru River, Assam. 
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County Courthouse, Newkirk, Oklahoma 


Where does the Court get its powe1 


POWER 


For seven years in Newkirk, Oklahoma, one powerful machine 
controlled the power of the court...a Fulton 800 H.P. dual-fuel 
generating unit, lubricated by Cities Service Pacemaker #5 Oil. 

But it wasn’t only the court that depended upon this one 
machine ... the entire town relied upon it. If the machine 
failed, so might the annual grain harvest, for Newkirk’s grain 
elevators require great quantities of power. 

BUT THE FULTON GENERATING UNIT AND CITIES 
SERVICE LUBRICATION PROVIDED FAULTLESS 
SERVICE. There was never a breakdown. 

Newkirk’s power boss, Superintendent of Utilities Ralph 
E. Cottrell, sums it up this way: “Using Pacemaker #5 in the 
engine’s crankcase and cylinder lubricators, we not only en- 
joyed trouble-free operation during those seven years, but 
also surprisingly little wear and oil consumption. Rings, bear- 
ings and liners remained in top notch condition and the engine 
piled up well in excess of 6000 horsepower hours per gallon 
of oil.” 

This is but one more powerful story of Cities Service Lub 
rication ...a graphic illustration of the kind of results you 
can expect from these highest quality lubricants. Why not 
get the whole story from a Cities Service Lubrication En 
gineer? Or write: Cities Service Oil Company, Sixty Wall 
Tower, New York 5, N. Y. 


ee 








Ralph E, Cottrell, Power Boss 
of Newkirk, Oklahoma. All of 
Newkirk depends on him as 
Supt. of Utilities. He depends 
on Cities Service Lubricants 
for town’s power generators, 


Powerful Machine Behind The 
Court is this Fulton 800 H.P. 
dual-fuel generating unit. For 
even years Newkirk’s only 
major power source, it gave 
“faultless performance” using 
Cities Service Lubricants. 
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Accurately Me} Superior quality 


‘GARLOCK 


O-RINGS 


O 
O 


Now stocked at all 
Garlock Branch Warehouses 


CONTACT THE GARLOCK 
BRANCH NEAREST YOU 


Baltimore, Md. 
Birmingham, Ala, 
Boston, Mass. 
Buffalo, N. Y. 
Chicago, Ill. 
Cincinnati, Ohio 
Cleveland, Ohio 
Denver, Colo. 
Detroit, Mich. 
Houston, Texas 


Los Angeles, Calif. 


New Orleans, La, 


New York, N. Y. 
Palmyra, N. Y. 
Philadelphia, Pa, 
Pittsburgh, Pa. 
Portland, Ore. 

Salt Lake City, Utah 


San Francisco, Calif. 


St, Lowis, Mo. 
Seattle, Wash. 
Spokane, Wash. 
Tulsa, Okla, 


IN CANADA 


Calgary, Alta. 
Hamilton, Ont. 
Montreal, Que. 


Toronto, Ont. 
Vancouver, B.C. 
Winnipeg, Man. 


Yes, now you can obtain Garlock 
O-Rings direct from our branch 
warehouse nearest you. Each of 
our warehouses stocks 70 durom- 
eter rubber O-Rings in all popular 
standard sizes. For you this re- 
duces delivery time to a minimum. 


You can rely on Garlock O- 
Rings, too. They’re made to Gar- 
lock’s rigid quality standards. This 
means O-Rings with precise tol- 
erances, a flash-free finish, and ut- 
most uniformity. 


For complete information, just 
contact your Garlock office or write 
for new O-Ring folder AD-148. 


THE GARLOCK PACKING COMPANY, 
PALMYRA, NEW YORK 
in Canada: The Garlock Packing Company aN 
of Canada Lid., Toronto, Ont, 
| Ae 
ee 


GARLOCK 
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Introduction to Atomic Physics (Second 
edition). By Otto Oldenberg, professor of 
physics, Harvard University. 6x9, 421 pp, 
illus, tables, $6.00. McGraw-Hill Book Co, 
330 W 42nd St, New York 36, N. Y. 

Guiding idea of this book is to train the 
student to understand and judge atomic 
theory, rather than to accept it on author- 
ity. Wherever possible, the historical ap 
proach is used by discussing history of the 
great discoveries. Theories that belong to 
more advanced courses are only briefly re- 
ported. The book is divided into several 
parts headed as follows: structure of mat 
ter as revealed in chemistry, gases, struc 
ture of electricity, structure of light, elec- 
tronic structure of atoms, nuclear structure, 
wave nature of matter. 

The author assumes that the reader has 
had a one-year course in introductory 
physics and is familiar with the elements 
of chemistry. The book emphasizes the 
relation between theory and observed facts 


Manual of Mathematics (Revised edi- 
tion). 3%426%, 334 pp, loose-leaf, 1-in. 
metal-ring binder, imitation leather, tabbed 
indexes, $4.25 (sheets in 2-pin binder, 
$2.25). werax, Sheridan Bldg, 9th and 
Sansom Sts, Philadelphia 7, Pa. 

This collection of loose-leaf data sheets 
is divided into five main sections: mathe 
matical reviews; logarithms of numbers; 
natural trigonometric functions; squares, 
cubes, square roots, etc; circles and spheres. 
The first section contains more than 200 
equations on algebra, analytical geometry, 
trigonometry, calculus. In addition there 
are sheets on curve formulas, theory of er- 
rors, centers of gravity. 

The second section includes a table of 
six-place logarithms of numbers, anti-loga 
rithms of numbers, six-place logs of trig 
onometric functions. The third section has 
extensive tables of natural sines, tangents, 
cotangents and cosines, as well as natural 
and logarithmic haversines and natural 
versed sines and exterior secants. 

Tables in the fourth section give base 
numbers and corresponding circumference, 
circle areas, square, cube, square root, 
cube root, reciprocal, fifth roots and pow 
ers, two-thirds powers, decimal equivalents 
of fractions and of fractions of feet and 
inches. The last section gives tables for 
finding areas, volumes, surfaces, geometrical 
surfaces and solids. 


Elementary Fluid Mechanics (Third edi- 
tion). By John K Vennard, professor of 
fluid mechanics, Stanford University. 5% 
8%, 401 pp, 214 illus, tables, $5.50. John 
Wiley & Sons, Inc, 440 4th Ave, New York 
16, New York 

Fluid mechanics studies fluids under all 
possible conditions of rest and motion. 
Analytical, rational and mathematica! view- 
points are used rather than empirical. The 
book begins with a discussion of funda 
mental physical properties of fluids and 
fluid statics. Broad concepts and princi- 
ples of fluid flow show its relationship to 
thermodynamics. The author covers fric 
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e W, Exclusive Method Takes Both The GUESS And The WORK 
# Controls Sizing For Liquid, Steam And Gas Applications! 


Today’s modern and complex processing systems require 
accurate control valve sizing. No one has recognized this fact 
more than BS&B. 


Therefore, as a service to industry, BS&B set out to 

develop a new, simple, more accurate method of sizing controls, 
Here it is in the new BS&B Controls Sizing Manual. 

This new, exclusive method uses two new “tools” to make 

sizing more accurat :—the SIZE-O-GRAPH to determine what the 


valve MUST do and Cv RATINGS to determine what the 
valve WILL do. 


These “tools” are based upon thousands of hydraulic flow tests 
performed on all sizes and types of BS&B Controls in the 
industry’s largest and most modern flow testing laboratory. 
Results are proven by correlation with actual gas and 

steam flow tests. 


If you’d like a copy of this new manual, write to... 


SLACK,SIVALLS & “RYSON,ING. 
Controls Division, Dept. 4-Q4 
7500 East 12th Street, Kansas City 26, Missouri 
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For positive 
material flow specify 
BUELL PMF Hopper Valves! 


How the Exclusive “shave-off”’ 


raises the efficiency of 
BUELL CYCLONES 


We invite you to examine this illustration 
closely! For it clearly shews how the exclusive 
design of Buell Cyclones uses the energy of the 
“double eddy current” to increase collection 
efficiency. 


Black arrows indicate how the upward spiral of 
dust is caught by the patented “shave-off” and 
by-passed down to the lower part of the cyclone. 
Here the downward flow of the lower half of 
the “double eddy current” forces it to the dis- 
charge. Result: high level of efficiency no other 
mechanical cyclone can offer! 


Large diameter design for clog-free operation! 
Extra heavy gauge metal wall for long life! It will 
pay you to get all the facts about Buell Cyclones! 
Write for free booklet~The Collection and 
Recovery of Industrial Dusts—which explains all 
three Buell systems. Dept. 50-D, Buell Engineer- 
ing Company, 70 Pine St., New York 5, N. Y. 


.. consists of an upper and lower 
valve which are alternately opened by 
a motor-driven cam. Unique self- 
cleaning features make it suitable for 


the toughest applications. 


20 Years of Engineered Efficiency in 
“nc BUST COLLECTION SYSTEMS 





More BOOKSHELF 


Begins on page 200 


tionless fluid flow for both incompressible 
and compressible fluids and develops the 
impulse-momentum principle. Descriptions 
of frictional processes, similitude and di 
mensional analysis complete the tools the 
beginning student needs to tackle applica 
tions. Conditions studied include pipes, 
open channels, measuring devices and flow 
about immersed objects. 


ASTM Manval on Industrial Water. Pre- 
pared by committee D-19, American Society 
for Testing Materials. 6x9, cloth, 430 pp. 
$5. ASTM, 1916 Race St, Philadelphia, Pa. 

This manual offers a broad discussion of 
the nature and uses of industrial water. It 
contains up-to-date test methods and speci- 
fications developed by leading authorities 
in the field. 

Chapters cover uses of indusirial water, 
difficulties caused by water in industry, 
water composition, composition of water- 
formed deposits, industrial-water treatment, 
sampling, analysis, and identification of 
water-formed deposits. 


Conveyors and Related Equipment. 
(Third Edition). By Wilbur G Hudson, 
M.E., American Society of Mechanical En- 
gineers. 6x9, 524 pp, $9. John Wiley & 
Sons, Inc, 440 4th Ave, New York 16, N. Y. 

A new edition of a widely-used book 
completely covers the field of materials 
handling and related equipment. 

New material featured in this edition 
includes developments of the last three 
years in belt construction and dynamic 
drive control; 1954 costs and designs of 
silos, bins and bunkers; dust explosion 
hazards; developments in boiler house coal 
handling and storage; developments in 
pneumatic conveying; hydraulic transporta- 
tion of coal in pipelines; and recent ex- 
pansions in the applications of motorized 
industrial trucks made possible through de 
velopment of the two-way radio. 


National Fire Codes (1954 edition). Six 
volumes, $6. per volume. National Fire 
Protection Association, Publications Dept, 
60 Batterymarch St, Boston 10, Mass. 

All standards in this latest edition have 
been completely revised as of July 30, 1954. 
The codes have been enlarged to six vol- 
umes for the first time, with addition of the 
new Transportation volume, No. VI, contain- 
ing 21 fire safety standards for air, marine 
and highway transportation, in 424 pages. 

The other five books are Vol. I, Flam- 
mable liquids and gases, 672 pages, 36 
standards; Vol II, Combustible solids, dusts, 
chemicals and explosives, 512 pages, 33 
standards; Vol. III, Building construction 
and equipment, 640 pages, 33 standards; 
Vol. IV, Extinguishing equipment, 640 
pages, 32 standards; Vol. V, Electrical, 
National electrical code plus 6 other NFPA 
electrical standards, 672 pages. 

The codes and standards are intended to 
provide reasonable safety to life and prop- 
erty, avoiding provisions involving incon- 
venience and expense not essential to 
reasonable fire safety. Standards are 
phrased in terms of performance or objec- 
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t RotoGrate Stoker 
SELECTED FOR TIRE PLANT 























Detroit RotoGrate Stoker in 
B. F. Goodrich plant at Oaks, Pa. 








This Detroit RotoGrate Stoker is installed with a Wickes two drum 
Steam Generator, capacity 115,000 Ibs. per hour at 300 psi and 
440° F. Design is based on using 350° F preheated air, when 
burning Fairmont District West Virginia coal. This is part of 
an expansion program at this plant. Detroit RotoGrate is an 
advanced spreader stoker with specially designed overlapping grates that 
move slowly forward, discharging ash at the front. Any Bituminous coal or 
Lignite, and many types of refuse are successfully burned. High burning 
rates per square foot of grate and exceptional flexibility make this stoker popular. 
Detroit RotoGrate will save you money—improve your operation. 





DETROIT STOKER COMPANY 


GENERAL MOTORS BLDG.—DETROIT 2, MICH. 
District Offices in Principal Cities * Works at Monroe, Mich, 
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are backed oF 47 
years of expervencé 


Verti-Line Turbine Pumps are the 
result of almost half a century of 
experience in pump research, de- 
sign, engineering, manufacturing. 


Designed and engineered into every 
Verti-Line Pump are feature after 
feature that have been proven in- 
the-field to give better balanced 
performance and efficiency. 





The highest standards of manufac- 
turing quality-control in the tur- 
bine pump industry guarantee that 
Verti-Line Pumps are made to last 
longer, operating under the tough- 
est conditions. 
More than 100,000 satisfied ver- 
tical pump users agree there’s no 
pump like Verti-Line for low first 
cost, economical operation, and 
negligible maintenance. In 

; All Industry 





Whatever your vertical 
pump needs — investigate 
Verti-Line 

before you buy. 


Send for your free 
copy of our new 
booklet, “Pumps for 
Sale’’.. . Ask for 
Bulletin 0.45, 


tas eR 


Verti-Line Pumps are the exclusive products of 
LAYNE & BOWLER PUMP COMPANY 
general offices and main plant 
2943 VAIL AVENUE * LOS ANGELES 22, CALIFORNIA 





More BOOKSHELF 


tives, permitting use of any methods, de- 
vices, or materials that will produce the 
desired results 


Begins on page 200 





Although purely advisory as far as the 
National Fire Protection Association is con 
cerned, the Codes are widely used as a 
basis of good practice by property owners 
and others, and for legal and insurance 
purposes in the U.S., Canada, and other 
countries. Many of them have been adopted 
and published by the National Board of 
Fire Underwriters, Dominion Board of In 
surance Underwriters, and others. 


Mechanical Refresher for Professional 
Engineers License. By John Constance, 
P. E. 11x8%, paper, 112 pp; diagrams, 
tables, problems. $3. Published by author 
at 625 Hudson Terrace, Cliffside Park, N. J. 

Like its companions, this volume is help 
ful to candidates preparing for license ex- 
aminations in various states. It will serve 
for either oral or written tests. 

Subjects covered include vectors and 
forces, kinematics, friction, force and mass, 
plane curvilinear motion, work and energy, 
impulse and momentum, buoyancy and 
floatation, coiled springs, belts, gears, lubri 
cation, bearings, flywheels, crankshafts, cy! 
inders and keys. 

Illustrative worked-out problems on these 
and related subjects are valuable aids for 
anyone expecting to take a professional or 
operating license exam. 


Flow and Fan. By C Harold Berry, pro- 
fessor of mechanical engineering, graduate 
school of engineering, Harvard University. 
6x9, 226 pp, 84 illus, cloth, $4. The Indus- 
trial Press, 148 Lafayette St, New York 13, 
New York. 

On many engineering jobs we must estab- 
lish and maintain flow of air or other gas 
through a system of ducts by means of one 
or more fans, or by natural convection. The 
fan must do work upon the air at a rate 
balancing losses due to friction and other 
resistances. 

This discussion presents a simple analysis 
of gas flow through ducts, intended to be 
applicable to ordinary engineering jobs 
where high precision is neither needed nor 
attainable. Subjects covered include factors 
in gas-flow measurement, pressure and loss 
calculations, losses in straight uniform ducts 
and diverging passages, effect of flow and 
fluid, fan performance, fan selection and 
rating, and fan operation and control. 





1955 
AWARD PROGRAM 


Have you recently modern- 
ized any of your power serv- 
ices? Tell us about it. You 
may be in the 1955 award 
picture. See p 95 
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How to BurN Multiple Fuels erricientiy 


When switching from one fuel to another or burning more than 
one fuel at the same time, you can realize large savings with 
a continuous indication of Oxygen content in your flue gas— 7 Continuous, highly accurate indication and 


With the Hays Magno-Therm Oxygen 
Recorder you get: 


because Oxygen and Oxygen alone gives you an undistorted recording. 

picture of the amount of excess air present. © Complete compensation for temperature and 
This fact is borne out by the graph showing the relationship of pressure effects. 

excess air to COz and Oz in the flue gas of five common fuels. @ Freedom from chemicals or hazardous fuel 

While the O2 curves nearly coincide (especially in the important burning in the analyzing process. 

30% excess air range) the CO2 curves diverge widely. © Swift, sure electronic operation. 


Large savings possible 
This deviation was costing a medium sized refinery in Michigan 


(ALLL) ELLA LLL 





$35-40 per day in boiler room fuel costs. Burning a combination 
of oil and gas they found that a combustion control system to 
handle their multiple fuel firing conditions would cost more than 
their small boilers. 

With the purchase of a Hays Magno-Therm Oxygen Recorder, 
they found that they were able to reduce fuei costs enough to pay 
for the instrument in 40 days. 

Oxygen and Oxygen alone gives you an undistorted picture of 
the amount of excess air present. 


— | 
+ 


If you are facing the problem of multiple fuel 
combustion, you will want a detailed copy of this 
Oz-CO, Comparison Graph as well as Hays Bul- 
letin 52-829-56 — describing the Magno-Therm 
Oxygen Recorder. Write for this free information. 
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Automatic Combustion Control 
+ Hoys Penn Flowmeters 

yw Meters ond Veritrol 
Ges Anotyzers + Dratt Gages 
Combustion Test Sets « COs Recorders 
Electronic Oxygen Recorders 

onic Plowmeters 

nic Feed Water Controls 


invature Remote Indicators 


ays 


MICHIGAN CITY 3, INDIANA 





LOCKED-IN LUBRICATION IMPORTANT FEATURE 


OF R/M’s BIG 7 PACKING TYPES 


The lubricants in R/M’'s Big 7 Pack- 
ing Types are ground in during 
manufacture—they are not just sur- 
face coatings. Heat can not dissipate custom-built line—you probably need 
them. Pressure can not force them only 3 or 4—-you can reduce down- 
out, They are locked in so securely time, cut costs, lower inventories, 
that even after the packing starts to simplify ordering. To find out how, 
wear, the bearing surface remains ask your R/M distributor for the 
the same. Superior lubrication, how- R/M Big 7 Recommendation Chart 


ever, is but one of the many ad- 
vantages of R/M’s Big 7 Packing 
Types. By standardizing on this basic, 


R/M's BIG 7 PACKING TYPES MEET 95% OF ALL PACKING NEEDS 


Op 89 mm 2B OH) A F 


R/M Packings for maintenance purposes are sold only through authorized R/M distributors 


BIG 7 PACKINGS 


RAYBESTOS-MANHATTAN, INC. 
PACKING DIVISION, MANHEIM, PA. 


PACTORIES, Bridgeport, Conn.; Manheim, Pa, No. Charleston, $.C., Passaic, NJ 
Peterborough, Ontario, Canada 
RAYBESTOS-MANHATTAN, INC., Packings » Asbestos Textiles + industrial Rubber, Engineered Plastic, and Sintered 
Metal Products « Abrasive and Diamond Wheels + Rubber Covered Equipment + Brake Linings « Brake Blocks 
Clutch Facings + Fan Belts « Radiator Hose + Bowling Batis 











Neenah, Wis.; Crawfordsville, ind 


APPOINTMENTS 








Corporation executive changes 


Sareo Co, Inc: H L Simmons, presi- 
dent and treasurer; R W Cumming and 
A Milnes, vice-presidents. Sareotherm 
Controls, Ine: L Barfus, president and 
treasurer; R= Stevens, vice-president. 
Stone & Webster Engineering Corp: 
Fred W Argue, vice-president. Ray- 
hestos-Manhattan, Ine: S R Zimmer 
man Jr, vice-president; R J Gorecki, 
director. The Siegler Corp: N E 
Grandt and W G Ullman, vice-presi- 
dents. American Radiator & Stand- 
ard Sanitary Corp: W A Bauer, pres- 
ident of plumbing and heating div. 

Westinghouse Electric Corp: John 
F Myers, vice-president. Radio Re- 
ceptor Co: Hugo Cohn, president, suc- 
ceeding L Arnson, retired. The Chap- 
man Valve Manufacturing Co: David 
M MelIntosh, executive vice-president. 
Sylvania Electric Products Ine: D G 
Mitchell, president. Stephens-Adam- 
son Manufacturing Co: A D Sinden, 
vice-president. 

D J Murray Manufacturing Co: 
W A Marquardt, assistant manager. E 
F Houghton & Co: J T Eaton, vice- 
president, production. American Dis- 
trict Steam Co, Ine: J G Dobson, vice- 
president. Borg-Warner Corp, Pesco 
Products div: Robert G Hess, vice-presi- 
dent, operations. Joy Manufacturing 
Co: Louis G Helmick Jr, vice-president, 
manufacturing 


Operations executive changes 


Moloney Electric Co: W C Rein 
hardt, supervisor for newly created en 
gineering research & development lab 
oratory. Westinghouse Electric Corp: 
George W Jernstedt, director of new 
manufacturing laboratory. Walter 
Kidde Nuclear Laboratories, Inc: 
Joseph Silverman, head of research de 
partment, laboratory div. 

Worthington Corp: Aloysius M 
Tullo, general manager of Harrison div. 
General Motors Corp: S E Knudsen, 
general manager of Detroit diesel en 
gine div. Borg-Warner Corp: J Zim- 
mer, plant manager of Wausau Manu 
facturing Co, a subsidiary 


Engineer changes 


Rie-wil, Ine: Bradlee Pruden, vice 
president, engineering. Marion Elee- 
trical Instrument Ce: F J Gaffney, 
vice-president, engineering. Edward 
Valves, Ine: B J Milleville, chief engi- 
neer. Leeds & Northrup Co: G L 
Broomell Jr, chief engineer. 

Westinghouse Electric Corp: F R 
Benedict, manufacturing engineering 
manager for Sturtevant div. Alllis- 
Chalmers Manufacturing Co: H W 
Cory, chief engineer of control engi 
neering, Hawley works 

Norton Co: F B Huke, chief atomic 

Continued on page 210) 
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STAINLESS STEEL 
...fights corrosion...solves many piping problems 


@ Stainless steel piping, using Tupe-TuRN* 
Stainless Steel Welding Fittings, can provide long, 
safe service where corrosive gases or fluids are 
handled. Likewise, stainless steel systems are 
superior where temperature extremes are encoun- 
tered, for handling dangerous materials safely, for 
preventing contamination. 


Tube Turns offers a complete line of Stainless Steel 
Welding Fittings in three analyses: AISI Type 304, 
Type 347, and Type 316; and in four schedules; 
5S and 10S (thin wall), and 40S and 80S (heavy 
wall). For the right stainless steel welding fittings, 
and for help in proper application, get in touch 
with your Tube Turns’ Distributor. You'll find one 
in every principal city. 


TUBE-TURN Welding Fittings and Flanges are made in U.S. A. 
They meet all U.S. piping code specifications 


TUBE TURNS ©::::: 
KENTUCKY 


A Division of National Cylinder Gas Compony 
DISTRICT OFFICES: Hew York + Philedeiphic + Pittsburgh + Clevelend + Detroit 


« Chicege + Denver + Les Angeles 


Sen froncisce © Seattle © Atiente + Telse « Heuston + Delles + Midlend, Texas 





How you get extra service from 
TUBE-TURN’ Stainless Steel Welding Fittings 


EXTRA-VALUE FEATURES AT NO EXTRA COST 


~ 


UNIFORM Pe 
WALL ee 
ASSURES 

UNIFORM 

STRENGTH 


\ / | 
WW, | - 


MATCHES PIPE 


BURSTING STRENGTH 


NO CORROSION _ 


POCKETS CHECK THESE FEATURES 


Only TUBE TURNS offers them all 


@ Fittings meet standard chemistry specifications 
@ Minimum wall thickness of elbows 87'2% of nominal 


®@ Fittings meet minimum calculated bursting pressure 
of matching pipe 


®@ Qualified welders and procedures used where welding 
MEET ALL CODES is required 
® Each fitting property solution heat treated 
TUBE-TURN Stainless Steel Welding Fittings meet all © tes @ : 

specifications: ASTM A312 (for material); MSS SP43 and ASA aang Guateates 
B16.9 (for dimensions); and MSS SP25 (marking procedure). ® Other special grades of stainless steel, and all other 

alloys available 

All these extra value features available 

to you af no extra cost, 


DISTRICT OFFICES 


New York los Angeles 

Philadelphia San Francisco 
Pittsburgh Seattle 
Cleveland Atlanta 
Chicago Tulsa 

TUBE TURNS, Dept. C-2 Detroit Houston 

224 East Broadway, Lovieville 1, Kentucky ee 4 a 

Please send STAINLESS STEEL “WHY AND Wuere” book. Midland, Texas 


Company Name ee * "tt and “TUBE-TURN” Reg. U.S. Pat. Off. 


eee ee : T te va TU ie M 3 
City Zone ‘ 


A DIVISION OF NATIONAL CYLINDER GAS COMPANY 
LOUISVILLE 1, KENTUCKY 


Your Name 


Position 





‘ 
P 7 a A 


reliable spiral 





conveyor 


performance 


with JEFFREY INTERCHANGEABLE PARTS 


“Down time” on a spiral conveyor costs you 
time and money. To help you lower both these 
expenses, Jeffrey maintains a healthy inventory 
of spiral conveyor flights, end and thrust bearings, 
hangers, covers, discharge openings, spouts, valves 
and other replacement parts. 

A letter or phone call to our Merchandise Sales 
Division in Columbus or your nearest Jeffrey Dis- 
trict Office or Jeffrey Distributor will get quick 
action. Immediate shipment of reliable Jeffrey 
interchangeable parts will put your spiral con- 
veyor unit back in operation on the double. Better 


“DEFFR 


yet, don’t wait for breakdowns, order a supply of 
essential Jeffrey replacements now. 

Jeffrey builds all spiral conveyor components 
on equipment designed especially for that purpose. 
Uniform strength and true alignment result — 
every time, All flights and fittings conform to 
new industrial standards making them inter- 
changeable with other standard makes. 

For reliable performance, specify Jeffrey — 
whether the smallest renewal part or a new stand- 
ard spiral conveyor engineered for your special 
needs. 


Write for Spiral Conveyor Catalog 851. 


ESTABLISHED 1877 


MANUFACTURING CC 


Columbus 16, Ohio 


sales offices and distributors 


IF IT'S MINED, PROCESSED OR MOVED 
. + ITS A JOB FOR JEFFREY! 


in principal cities 
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Water ictus ed Pcie 
products engineer of refractories div. 


e The Swartwout Co: J P Green, di- 
rector of engineering. Link-Belt Co: 
Conservation R J Geitman, chief engineer for San 
Francisco plant. Cleveland Fuel 
Equipment Co: George A Short, chief 
engineer. 
starts here Consolidated Engineering Corp: 
' A F DuFresne, chief product engineer; 
F T Greenup, chief design engineer. 
American Engineering Co: J] W 
Tyler, staff engineer. General Electric 
Co, Carbioloy dept: R J Studders, man- 
ager of magnetic products engineering. 
Borg-Warner Corp: C E Cooney Jr, 
chief engineer of mechanics universal 
joint div; John Polomski, chief engi- 
neer of products development labora- 
tory. Solar Aireraft Co: Paul A 
Pitt, chief engineer. 





New general sales managers 


A M Byers Co: Harry R Rowland. 
Union Asbestos & Rubber Co: F B 
Kreider, fibrous products div. Sola 
Electrie Co: Nelson P Marshall. The 
Cooper-Bessemer Corp: Robert F 
Lay. Tann Corp: W M Smart, Con- 
gress Drives div. 

Take the first step toward ‘ A P = gy each One ; “Ww 
efficient water utilization... y Swatek. National Vulcanized Fibre 
; Co: Roy S Fisher. Philadelphia Elee- 
BUILDERS PROPELOFLO <d trie Co: Milton | Allen. Maewhyte 


METERS to find out where f Co: F D Holden. Durabla Manufac- 
| turing Co: J G Buechel. 


water is used and how 


uch. Address... 
so 4 mA ~ a) en New representatives 


For Blaw-Kaox Co, power piping div: 
Plant Economy, Inc, 50 Broadway, New 


354 Harris Ave., Providence 1 el York 4, N. Y. For Continental Foun- 
: c dry & Machine Co, Copes-Vulcan div 


r free Propeloflo Bulleti Central Pump & Equipment Co, 3425 
Olive St, St Louis 3, Mo. For Cleaver- 


Brooks Co: Ruffridge-Johnson Equip- 
ment, Inc, 3024 SE 4th St, Minneapolis, 
Minn; and Tamco Engineers, 204 Davis 
St, San Francisco, Calif. 

For Springfield Boiler Co: C B 
Fuller, 80 Boylston St, Boston, Mass. 
For J F Pritchard & Co: Brownlee 
Morrow Engineering Co, Birmingham, 
Ala., and Rittelmeyer & Co, Inc, Atlanta, 
Ga. For Zallea Brothers: Ben M« 
Kalip Co, 4176 E Admiral Pl, Tulsa, 
Okla. For Rebertshaw-Fulton Con- 
trols Co, Fielden Instrument div: H J 
Klug Co, 2029 N 67th Ave, Omaha, 
Nebr., Electro Products, Inc, 940 N 
Alabama St, Indianapolis, Ind., and 
Broger Instrument Sales Co, Inc, 739 
Boylston St, Boston, Mass. For Cono- 

flow Corp: G S Edwards, 2856 S 18th 

| L DD k R * ~ P R i VI D E N (; E St, Birmingham, Ala. For Bulkley, 

Dunton Processes, Inc: J L Middle- 

Divisio TB AB po A INDUSTRIES, INC. 7 a ton Co, Miami, Fla, and O’Brien 

‘eoneecet, tue * OMEGA MACHINE “@ Specialty Co, Syracuse, N. y. For 

Electric Regulator Corp: H P Woodit 

& Associates, Jamaica, N. Y., The Sat- 

ullo Co, Royal Oak, Mich., and Sheridan 
Associates, Cincinnati, Ohio. 

(Continued on page 212 
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e are no cold spots and less 
corrosion 

in the 
Ljungstrom” 
Air 
Preheater 


In the Ljungstrom, the heat-transfer surface 
rotates alternately through the gas and the air 
streams .. . keeping heating elements 
consistently hotter than other types in 
equivalent service. That’s why there are no 
cold spots . . . and less corrosion 

in the Ljungstrom. 


Even though corrosive action is slow, some 
does take place at the cold end of the 
Ljungstrom. This presents no problem, since 





the cold end is sectionalized to permit 

easy reversal and almost double life. 
Reversing or replacing the cold end does not 
disturb the rest of the elements and 

takes just a few hours. 





The Air 
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Get all the details on the 

Ljungstrom Air Preheater. Send for the new, 
free, 38-page reference manual, 
“Ljungstrom Air Preheaters.” 


BUNT OOOO TOUOLUE VOTU REE PC A 


Advantages of the Liungstrom Air Preheater 


Size for size, recovers more heat than ony 
other type 


Reduces fuel consumption. Permits use of 
lower-grade fuels. Increases boiler output 
and reliability 


Eliminates cold spots . . . keeps corrosion 
to a minimum 


Easier, faster to clean and maintain. 


Requires far less supporting steel and is 
quickly erected. 


fceeeeeeeeeeeeeeeeeeee 


Preheater Corporation 66 cos 42nd street, New York 17, N.Y. 
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MERCOID &43 


SOLUTION 


T HAS! 





Mercoid DA-400 Series Controls 
are dual purpose controls (avail- 
able for pressure or temperature) 
incorporating a single element 
operating two separate independ- 
ently adjustable Mercoid mag- 
netic mercury switches. Circuit 
arrangements can be supplied for 
various operations, a few ex- 
amples are: 





1. Close one alarm circuit at high setting 
and a separate circuit at low setting. Both 
circuits remain open between the high and 
low operating points of the two switches. 


2. As an electrical interlock to open one 
circuit on a rise above, and the second 
circuit on a drop below the set operating 
point. 

3. To provide two-stage control by open- 
ing one circuit on a rise and a second cir- 
cuit on a further rise. 





Pressure types available in 17 different 
operating ranges from 0-30" vac. to 
300-2500 psi. Temperature types avail- 
able in 11 operating ranges from 
-30-60°F. to 370-530°F. 


e 


All types are equipped with external 
adjustments and visible calibrated dial. 








Our engineers are at your service— 
send in your control problem or 


WRITE FOR BULLETIN CA-PT 


THE MERCOID CORPORATION 
4211Belmont Ave., Chicago 41, Ill 











More APPOINTMENTS 


Begins on page 206 


Recent purchases, mergers 


Baldwin-Lima-Hamilton Corp: ac- 
quisition of Ruge-de Forest, Inc. The 
Marley Co: controlling interest in Ajax 
Engineers Ltd and Acton Structures 
Ltd, both of Toronto, Ont. Pantex 
Manufacturing Corp: acquisition of 
Livingstone Engineering Co. Beekman 
Instruments, Inc: acquisition of 
Specialized Instruments Corp and Spin- 
co Service Co. Sangamo Electric Co: 
assets of Gothard Manufacturing Co. 


New branch offices 


Clark Bros Co: at 685 W Peachtree 
St, NE, Atlanta, Ga., Richard Foster, 
manager. Minneapolis - Honeywell 
Regulator Co: at 5719 Calumet Ave, 
Hammond, Ind., O V Spousta, manager. 
American Air Filter Co, Ine: at 1660 
Gilpin St, Denver, Colo., Cyril DiMer- 
curio, manager. Conoflow Corp: at 
30 Church St, New York 7, N. Y., C P 
Boyd, manager. Cook Electrie Co: 
in Seattle, Wash., M J Poggie, manager. 


New names 


ADSCO Industries, Ine: formerly 
known as American District Steam Co, 
Inc. Barry Controls, Ine: formerly 
named The Barry Corp. ACEC Elee- 
trie Corp; formerly called Belgian 
Electric Sales Corp. Houdaille-Her- 
shey of Indiana, Inc: formerly named 
Honan-Crane Corp. 


Institute elections 


American Society of Heating and 
Air-Conditioning Engineers: John 
E Haines, president; J W James, Ist 
vice-president; P B Gordon, 2nd vice- 
president. Industrial Unit Heater 
Assn: W H Rietz, president; T R 
Peyrek and I W Clark, vice-presidents. 
Society of Automotive Engineers: 
C G A Rosen, president. National Con- 
structors Assn: T C Williams, presi- 
dent; C D Haxby, vice-president. 


Obituaries 


H Ward Zimmer, 57, president of 
Sylvania Electric Products, Inc, on Jan- 
uary 28th. 

Fred R Swanson, 71, manager of 
Philadelphia Electric Co, Schuylkill div, 
on February 20th. 

Wm Schmidt Jr, chairman of board 
of Consolidated Ges Electric Light and 
Power Co, on February 18th. 

Henry V Nye, 69, retired consulting 
engineer for switchgear equipment at 
Allis-Chalmers Manufacturing Co, on 
February 28th. 

Raymond E Read, 42, power super- 
intendent of Lake Charles plant of Co- 
lumbia-Southern Chemical Corp, on 
February 23rd. 





MURCO GATE HOISTS 
| 


for any Size Power Dam 


Washington Weter Powe . 
Cabinet George Project 


Clerk Fork River, ideho™ nl _ 


Montene Power Company 
Me ee 
Flathead Wiyer Mont 


Designed cnd built in a wide range of 
capacities from less than one ton to over 
one hundred tons . . . from the smallest 
hand operated to the largest motor oper- 
ated gate hoist, MURCO Gate Hoists have 
behind them over seventy years of designing 
and building experience. During that time 
we have developed many designs and pat- 
terns. In planning gates and gate hoists, 
we suggest you write us before your over- 
all plans are complete .. . it may save 
you time and money. We may have designs 
and patterns to fit your specicl require- 
ments 

Write for complete information and 

Engineering Department recommen- 


dations to meet your specific power 
dam requirements. 





al Do 
‘ 

















| 
Since 1883 
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steel mill piping in sheet coolant and Morgoil system metering stations at Allenpor* Works 


9/2 miles of BLAW-KNOX piping 
serves Pittsburgh Steel’s Allenport Plant 


One of the world’s most extensive in- 
dustrial piping systems. . . 50,000 feet of 
piping, ranging in sizes from '¢ inch to 
30 inches .. . is now in operation in the 
Pittsburgh Steel Company’s plant at 
Allenport, Pennsylvania. 


than two years before completion date. 
And each phase of the work had to be 
synchronized with the building program 
in order to have the mill go into produc- 
tion on time. Prime contractor on the 
mill was Ragnar Benson of Pittsburgh. 


Fabricated and erected by the Blaw- 
Knox Power Piping Division, the system 
carries compressed air, oil, steam, gas, 
oxygen, hydraulic oils and water .. . at 


This kind of service is readily available 
to you through our Power Piping Divi- 
sion. Just tell us your requirements and 
we'll provide the service you need. 


To get more informa 
tion On piping jor in 
dustry, send for your 
copy of Bulletin No 
2443. 


varying temperatures and pressures . 

to the 66-inch hot strip mill, the 66-inch 

4-stand tandem cold-reducing mill and 

other equipment throughout the plant. 
Work on the system was started more 


BLAW-KNOX COMPANY 


POWER PIPING AND SPRINKLER DIVISION 
PITTSBURGH 33, PENNSYLVANIA 


Complete prefabricated piping systems for all pressures and temperatures plus complete line of functional spring hangers 
* constant support spring hangers « rigid hanger assemblies « overhead roller assemblies * supports « vibration eliminators 


‘> 
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' MERCO! 


SOLUTION 


THE 
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Mercoid DA-400 Series Controls 
are dual purpose controls (avail- 
able for pressure or temperature) 
incorporating a single element 
operating two separate independ- 
ently adjustable Mercoid mag- 
netic mercury switches. Circuit 
arrangements can be supplied for 
various operations, a few ex- 
amples are: 





1. Close one alarm circuit at high setting 
and a separate circuit at low setting. Both 
circuits remain open between the high and 
low operating points of the two switches. 


2. As an electrical interlock to open one 
circuit on a rise above, and the second 
circuit on a drop below the set operating 
point. 


3. To provide two-stage control by open- 
ing one circuit on a rise and a second cir- 
cuit on a further rise. 





Pressure types available in 17 different 
operating ranges from 0-30" vac. to 
300-2500 psi. Temperature types avail- 
able in 11 operating ranges from 
~30-60°F. to 370-530°F. 


e 


All types are equipped with external 
adjustmenis and visible calibrated dial. 








Our engineers are at your service— 
send in vour control problem or 


WRITE FOR BULLETIN CA-PT 








beel e143. iee)ieeeie) ite] 7 yale). 





4211Beimont Ave., Chicago41, Ill, 
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More APPOINTMENTS 


_. Begins on page 206 


Recent purchases, mergers 


Baldwin-Lima-Hamilton Corp: ac- 
quisition of Ruge-de Forest, Inc. The 
Marley Co: controlling interest in Ajax 
Engineers Lid and Acton Structures 
Ltd, both of Toronto, Ont. Pantex 
Manufacturing Corp: acquisition of 
Livingstone Engineering Co. Beckman 
Instruments, Ine: acquisition of 
Specialized Instruments Corp and Spin- 
co Service Co. Sangamo Electrie Co: 
assets of Gothard Manufacturing Co. 


New branch offices 


Clark Bros Co: at 685 W Peachtree 
St, NE, Atlanta, Ga., Richard Foster, 
manager. Minneapolis - Honeywell 
Regulator Co: at 5719 Calumet Ave, 
Hammond, Ind., O V Spousta, manager. 
American Air Filter Co, Ine: at 1660 
Gilpin St, Denver, Colo., Cyril DiMer- 
curio, manager. Conoflow Corp: at 
30 Church St, New York 7, N. Y., C P 
Boyd, manager. Cook Electric Co: 
in Seattle, Wash., M J Poggie, manager. 


New names 
ADSCO Industries, Ine: formerly 


known as American District Steam Co, 
Inc. Barry Controls, Ine: formerly 
named The Barry Corp. ACEC Elee- 
trie Corp; formerly called Belgian 
Electric Sales Corp. Houdaille-Her- 
shey of Indiana, Ine: formerly named 
Honan-Crane Corp. 


Institute elections 


American Society of Heating and 
Air-Conditioning Engineers: John 
E Haines, president; J W James, lst 
vice-president; P B Gordon, 2nd vice- 
president. Industrial Unit Heater 
Assn: W H Rietz, president; T R 
Peyrek and I W Clark, vice-presidents. 
Society of Automotive Engineers: 
CG A Rosen, president. National Con- 
structors Assn: T C Williams, presi 
dent; C D Haxby, vice-president. 


Obituaries 


H Ward Zimmer, 57, president of 
Sylvania Electric Products, Inc, on Jan- 
uary 28th. 

Fred R Swanson, 71, manager of 
Philadelphia Electric Co, Schuylkill div, 
on February 20th. 

Wm Schmidt Jr, chairman of board 
of Consolidated Gas Electric Light and 
Power Co, on February 18th. 

Henry V Nye, 69, retired consulting 
engineer for switchgear equipment at 
Allis-Chalmers Manufacturing Co, on 
February 28th. 

Raymond E Read, 42, power super- 
intendent of Lake Charles plant of Co- 
lumbia-Southern Chemical Corp, on 
February 23rd. 
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for any Size Power Dam 


Washington Weter Pow 
ee 
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Designed cnd built in a wide range of 
capacities from less than one ton to over 
one hundred tons . from the smallest 
hand operated to the largest motor oper- 
ated gate hoist, MURCO Gate Hoists have 
behind them over seventy years of designing 
and building experience. During that time 
we have developed many designs and pat- 
terns. In planning gates and gate hoists, 
we suggest you write us before your over- 
all plans are complete .. . it may save 
you time and money. We may have designs 
and patterns to fit your specicl require- 
ments 

Write for complete information and 

Engineering Department recommen- 


dations to meet your specific power 
in dam requirements. 





i 7 he 
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steel mill piping in sheet coolant and Morgoil system metering stations at Allenpor* Works 


9’ miles of BLAW-KNOX piping 
serves Pittsburgh Steel’s Allenport Plant 


One of the world’s most extensive in- 
dustrial piping systems. . . 50,000 feet of 
piping, ranging in sizes from ‘4 inch to 
30 inches . . . is now in operation in the 
Pittsburgh Steel Company’s plant at 
Allenport, Pennsylvania. 


than two years before completion date. 
And each phase of the work had to be 
synchronized with the building program 
in order to have the mill go into produc- 
tion on time. Prime contractor on the 
mill was Ragnar Benson of Pittsburgh. 


Fabricated and erected by the Blaw- 
Knox Power Piping Division, the system 
carries compressed air, oil, steam, gas, 
oxygen, hydraulic oils and water... at 


This kind of service is readily available 
to you through our Power Piping Divi- 
sion. Just tell us your requirements and 


we'll provide the service you need. 


To get more informa 
tion on piping for in 
dustry, send for your 
copy of Bulletin No 
2443. 


varying temperatures and pressures .. . 
to the 66-inch hot strip mill, the 66-inch 
4-stand tandem cold-reducing mill and 
other equipment throughout the plant. 

Work on the system was started more 


BLAW-KNOX COMPANY 


POWER PIPING AND SPRINKLER DIVISION 
PITTSBURGH 33, PENNSYLVANIA 


Complete prefabricated piping systems for all pressures and temperatures ... plus complete line of functional spring hangers 
* constant support spring hangers « rigid hanger assemblies + overhead roller assemblies * supports ¢ ‘vibration eliminators 
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CHESTERTON 


White-Lon 


NEW PACKING DEVELOPED 
BY CHESTERTON FOR 


liquid caustics 


Whether it be for Sodium, Potas- 
sium, Calcium, Ammonium, Bar- 
ium or Magnesium Hydroxides, or 
in fact any strong alkali, White- 
Lon, Chesterton Style No. 322 will 
make a tight, trouble-free, lasting 
and alkali-proof packing seal. 
Chesterton White-Lon is especi- 
ally designed for an effective pack- 
ing seal against all liquids of high 
pH value, White-Lon is the first 
packing designed solely for this 
extremely difficult condition. It is 
manufactured from chemically pure 
Chrysolite Canadian Asbestos. In 


A pH SCALE FOR CHEMICAL PACKINGS 





our exclusive process, each strand 
of this fine yarn is immunized 
against caustic action by treatment 
with DuPont Teflon Suspensoid 
in the same exclusive manner 
as is our famous Blu-Lon acid 
packing. 

White-Lon is ideal for stainless 
steel and chrome plated shafts. It 
is white in color, contains no 
graphite but has received a light 
breaking-in lubrication. 

There are Chesterton Distribu- 
tors in every city. Write for the 
name of your nearest supplier. 














eras terion , 
Se 


A. W. CHESTERTON CO. 
America’s Oldest Manufacturer of Mechanical Packings 
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e EVERETT 49, MASS. 





MARMADUKE 


__. Continued from page 150 


pairs in that heavy sea without being 
capsized from a broadside while ou: 
engine was dead. Pulling apart an 18- 
ft-high vertical engine in bad weather 
is mighty dangerous. 

“We removed the cracked cylinder 
cover and the connecting rod while bob- 
bing around like a cork. Trick was to 
snub those heavy pieces while raising 
them with chain falls to keep them from 
smashing us and our machinery. First 
we raised the 22-in. diameter hp piston 
enough to remove her rings, then we 
dropped her to the cylinder’s bottom. 
Next, we removed the hp valve, stem and 
connecting rod, along with the eccen- 
tric strap. We plugged the valve-stem 
opening in the valve cylinder by bolting 
two gasketed flanges over each end of 
her stuffing box with a through stay. 
Then we bolted down her cylinder cover. 

“Next, we plastered litharge over the 
crack of the hp cylinder head to keep 
her from leaking steam. A piece of 
floor plate, bolted over the cracked head 
against a blank gasket, helped reinforce 
her. Then steam could pass to the in- 
termediate-pressure cylinder through 
the hp valve chest and cylinder as 
though they were large pockets in the 
main steam line. 

“We reduced the boiler pressure from 
200 to 90 psi, which was the i-p cylinder 
pressure—and we proceeded compound. 

“By the time we limped into Ports- 
mouth, Maine, five days late, we had a 
sad-looking ship with a beat-up crew. 
We were dog tired and numb from over- 
work and no sleep. But we got there, 
and ship and cargo were safe. Now we 
could take it easy until we were ready 
to shove off—at least that’s what we 
thought. 

“But the old man told me he’d have 
to turn around in three days and asked 
to have the engine running on all cy!l- 
inders by that time. In those days the 
ship’s engineers did their own work. I 
told him our departure depended on 
how long it would take the local foun- 
dry to cast and machine a new cylinder 
head. 

“The thermometer nose-dived that 
morning, and by the time I got over to 
the Eastern Gray Iron Foundry & Ma- 
chine Co across the tracks, the tempera- 
ture was around 30 below. I told the 
foundry boss my problem and suggested 
he use our broken cylinder head as a 
pattern, after he fixed it up for shrink 
age. 

“ *Can’t help,’ he said, standing near 
the pot-bellied stove to keep himself 
warm. ‘We wrecked our steam engine 
this morning. The shaft snapped as we 
started her—the drain cock was open so 
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spoiled 50,000 yards of cloth 


A costly problem faced the Drew field engineer, when he called 
on a major Eastern textile mill. This serious situation was 
solved effectively and at low cost. 


The Drew man, an experienced industrial water expert, thor- 
oughly surveyed the boiler plant and operating conditions. He 
collected a complete set of pertinent water samples, which were 
studied in the modern Drew laboratories. All data was corre 
lated, and antifoam—ORGANIC “U-14-L”,, decided upon, along 
with other treating chemicals. In less than 24 hours after Drew 
treatment was started, foaming—the cause of carry-over, was 
ended; the staggering costs of spoiled cloth and lost man 
hours, eliminated! 


Why not invite your Drew area engineer to discuss your indus- 
trial water problems? Meanwhile, write for a copy of “Complete 
Boiler Water Conditioning” —it’s free. 


Power Chemicals Division 


E. F. DREW & CoO., INC. 


1S East 26th Street, New Vork 10, New York 


DREW 


AJAX, ONTARIO PRODUCTS 


SAN FRANCISCO « CHICAGO « PHILADELPHIA « BOSTON « DALLAS « ASHEVILLE, N.C 


Service throughout the United States, Canada and South America 
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TO BETTER 
PRODUCTION HEAT 











the experienced Chromalox Electric Heating 
Specialist serving your oreo. He's os near os 
your phone. 










} A! ‘ 
your heating plans and problems. You'll be 
given “case histories” of successful applicotions 
similar to your own. 











the details of your application with the Chromalox 
Heating Specialist. Tell him what you want to 
accomplish in the way of rewilts. 





on the recommendations. Order 
the Chromolox Electric Heaters 
and controls needed for your application. You'll 
be more than pleased with the time, money and 
material saving results you'll get with Chromalox 
Electric Heatt 





SEND FOR 101 WAYS’ HANDBOOK 
nd addres i Chromalox Engineer 





| aa aaseer | 
1 EDWIN L. WIEGAND CO, Industria! Division ! 
1 7731 Thomos Bivd., Pittsburgh 8, Po. ! 
|Send me 101 Ways to Apply Electric 
| I 

i 


Heot handbook. 
' | |Heve a Chromalox Heating Specialist call 
IMG@M@. occ ccceeeees TTTTTTITe Seceeduce ! 
1 
| Company. . oeeec SeeesSddeoceeeeccooee ' 
| Street... TTTTTITITITT ITT TTT T coved 
i ! 
"raid eee ‘ eee arenas 
Store. + .; Ses See “ee “ce a ee ee ee ee ce 


ELECTRIC HEAT 
FOR MODERN INDUSTRY 
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“~~ Continued trom page 214 
there must have been a chunk of ice in 
the cylinder.’ 

“He pointed out the window to a large 
open shed. I could see his millwrights 
pressing the broken crank out of the 
large horizontal one lunger’s flywheel. 

“*That engine’s been a jinx,’ he com- 
plained. ‘She’s had a cracked shaft for 
over a month. We clamped the webs to- 
gether with a strap-iron bracket to keep 
her going, while waiting for a new 
crankshaft. All we have to do on the 
new shaft now is turn her down to a 
press fit where it presses into the fly- 
wheel.’ 

“I walked out into the open shed for 
a look-see. The engine was direct-con- 
nected to an electric generator. Mill- 
wrights told me her current was used 
for running the foundry’s large crane, 
cupola’s blowers and for lighting. The 
machine shop used ac from the power 
company. | saw the engine had a 6-in.- 
diameter shaft. Then | went back in- 
side and told the boss that by the time 
I got a truck, loaded my cracked cylin- 
der head and brought it over, he should 
have the steam engine running. 

“Two hours later 1 was back with the 
head, The millwrights had just placed 
the new crankshaft between centers in 
the large engine lathe. The machinist 
went out into the open shed and miked 
the flywheel’s bore with inside mikes. 
It measured 5.9975 inches. He hurried 
back into the warm shop and added 
0.0015 in. to the inside dimension for 
the press fit he was going to turn the 
shaft to. 

“Things looked hopeful, so the boss 
sent out for a can of red-hot coffee. 
About the time we got through ballast- 
ing, the machinist had turned the shaft 
down. He miked it and said it was per- 
fect. I started back for the ship, but 
asked the boss how long before he'd 
have my cylinder head. 

“*Suppose we go into the pattern 
shop and see how it’s coming,’ he an- 
swered. ‘If I can have that steam en- 
gine by noon,’ he continued, ‘we'll have 
your casting by quitting time. Then 
we'll put your head on the boring mill 
tomorrow morning, machine the joint 
face, drill the stud holes and have her 
aboard by sailing-day morning.’ 

“*That suits me fine,’ I answered, 
‘because my boys aboard ship will have 
our engine ready to close up soon as we 
get that head.’ 

“Just then the machinist came into 
the pattern shop cursing a blue streak. 

“ Boss,’ he wailed, ‘I can’t under- 
stand it. I turned the shaft according 
to my measurements and added the 
right amount for the shrink fit, but the 
millwrights alipped the shaft right into 








what do you 
want to see? 





[| WATER LEVEL? 


Pressures to 100 p.s.i.—Cornino brand sTAND- 
ARD gauge glasses. To 300 p.s.i., and high tem- 
peratures—Pyrex brand HIGH-PRESSURE gauge 
glasses. To 300 p.s.i., and corrosive conditions 
—Pyrex brand HEAVY-WALL gauge glasses. 
For greater visibility—Pyrex brand Rep-Line 
gauge glasses. 350 to 5000 p.s.i. (and higher in 
some cases)—MacsBetu brand PLAT gauge 
glasses. 





[| INTO HIGH-PRESSURE, 
HIGH-TEMPERATURE VESSELS? 


Pyrex brand SIGHT GLASSES give you typical 
advantages of Pyrex brand glass No. 7740— 
high thermal shock resistance, chemical sta- 
bility, physical stamina, clear visibility, re- 
sistance to clouding. 


[ | LUBRICATION LEVELS, 
OIL LEVELS? 


Pyrex brand lubrication and oil-cup glasses 
—long-lasting, chip-resistant, easy to install. 
Accurate dimensions insure a snug fit. 

Your Industrial Distributor has a complete 
line of Corning quality gauge glasses—let him 
help you select the types which will best serve 
your needs, Call him today. 


CORNING INDUSTRIAL GLASSWARE 
FOR EVERY JOB 
Application Recommended Product 
CORNING brand stondard 
gouge glosses 


Normal Conditions 

(Up te 100 p.s.i.) 
PYREX brand high-pressure 
: gauge glosses 

2 PYREX brand heavy-wall 
gauge glasses 


bi 
Higher temperatures % 


Higher pressures 











Extra visibility PYREX brand red-line 
= gouge glosses 
—$$_ — — ~~ _ —_ a 

Viewing inside PYREX brand sight glasses 
furnaces, reactors : 
pressure vessels, etc. = 

- ——_ Dod = 
Lubricotion % PYREX brand lubricator 
inspection = glosses 

one ~ aunes 
Visible discharge % PYREX brand oi! cup 
devices = glosses 


CORNING 
Ml GLASS WORKS 
Corning, New York 





Comnung meant research in Gadd 
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Meet 


severe 
operating 
conditions... 


These steel vaives provide maximum 
flow with minimum friction and 
pressure loss in full open-close 
operation. Rugged I-Beam design 
discs. Stainless Steel stern with 
1114-13 chromium content. The 
wide variety of trim combinations 
meet all service conditions. All sizes 
have seven drain or by-pass bosses. 
Available in sizes 2” through 12”, 
rated 150 and 300 pounds. 


Write for Stockham’s clear, concise and complete 
Steel Valve Catalog and find ovt more 
about these rugged dependable valves. 


VALVES: Bronze + Steel + Iron Body 


FITTINGS: Cast tron Screwed, Flanged 
Cast Iron Drainage 
Malleable Fittings & Unions 


Ap 


7 | 


STOCKHAM VALVES & FITTINGS 


AL 01 EFIC file = AR viata nena 
, % m 
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NIAGARA Aero HEAT EXCHANGER 


Thirty Million B.T.U. CAPACITY 


with Precise Control 
of Temperature in Cooling 


The NIAGARA Aero HEAT EXCHANGER cools 
liquids and gases by evaporative cooling with atmo- 
spheric air, removing the heat at the rate of input, con- 
trolling temperature precisely. You save 95% of cost 
of cooling water; you make great savings in pumping, 
piping, power; quickly recover your installation cost. 

You can cool and hold accurately the temperature of 
all fluids, air and gases, water, oils, solutions, chemical 
intermediates, coolants for mechanical, electrical and 
thermal processes. You obtain closed system cooling 
free from dirt. You solve all the problems of water 
availability, quality or temperature. 

In CHEMICAL PROCESSES this is successfully 
used in cooling liquids and gases, chemical reactions, 
condensing distillations and reflux cooling. 

Write for complete information; ask for Bulletins 
120 and 124. Address Dept. P. 


NIAGARA BLOWER COMPANY 


405 Lexington Ave. New York 17, N.Y. 


District Engineers in Principal Cities of United States and Canada 
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MARMADUKE 





d from page 216 


the flywheel. We’ve got it back in the 
lathe again, but I don’t know what 
to do.’ 

“*What!’ yelled the boss, growing 
pink around the gills and starting to 
blow a gasket. ‘Now how the hell did 
that happen?'” But I stopped him 
short. 

“*Wait a minute,’ I said. ‘I know 
what happened. That flywheel was 
about 25 degrees below zero when he 
measured it. But his inside mike was 
about 50 degrees. So the temperature 
difference made the hole smaller than it 
really was. When the flywheel hub 
warmed up inside the shop, it was prob- 
ably loose by about 0.002 in. The ma- 
chinist here was in such a hurry to do 
the job that he forgot to leave his inside 
mikes outside long enough to cool down 
to the flywheel temperature.’ 

“We went into the machine shop. The 
boss checked it with outside mikes and 
started blowing his stack again. 

“*Now we'll have to weld a layer of 
metal over the shaft, anneal it and then 
heat-treat the shaft and turn it down 
to size again,’ he raved, walking back, 
popping his safeties. 

“T asked the boss to calm down and 
get me a half-dozen prick punches and 
ball-peen hammers. When he got them, 
I told the millwrights to get busy and 
prick-punch the shaft’s end. They got 
the idea. In a little while, the under- 
size shaft was covered with thousands 
of prick-punch marks. The tiny raised- 
ring areas increased the shaft diameter 
enough so when they placed the shaft 
in the press, it took over two tons to 
drive her home. When they drove in 
the key the job was ready to assemble. 
In a short while the engine was crank- 
ing away and the foundry crane and 
blower were in operation.” 

Marmy hoisted a cup of black coffee 
down his hatch and roared. “Three days 
later we shoved off on schedule. Those 
were the days when a marine engineer 
was an engineer. I not only had a job 
getting that ship into port, but it also 
took a little headwork to get those land- 
lubbers straightened out so we could 
get back to sea again.”—SME 


Marmy’s Mailbox 


No less than eight of our engineers read 
Power. When I take my copy to the 
plant. we all enjov Marmaduke Surface- 
blow first thing. We think he’s wonder- 
ful. You editors are doing a grand job 
on Power and your articles are a real 
help to plant operators like us. 


J J Burns Sudbury, Ontario 
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POWER 


STAR 


years ahead! 


a VERTICAL SPLIT CASE PUMP 


— FE ATU RES a 


Be2aG SERIES 1510 
TYPE B CENTRIFUGAL PUMP 


ss with balanced loading of impeller and bearings . . . handles 
loads far in excess of those produced by any pump and motor 
combination! Easily serviced without breaking pipe connections! 


Leak-proof Mechanical Seal. Features 
the exclusive, harder-than-glass B & G 
““Remite”’ insert. This Seal construction 
has enabled nearly two million B & G 
Pumps to make an amazing record for 
failure-proof performance 


Hydraulically Balanced Impeller. [al- 
ancing chamber and pressure relief holes 
in the impeller reduce thrust to a min- 
imum, lengthening pump life. 


Solid-type Volute with Support Foot. Can 
be left in pipe line when servicing pump 

rugged construction absorbs piping 
Strains 


Removable Bearing Frame. Complete 
bearing frame, including seal and impel- 
ler, can be removed without disturbing 
piping or motor leads. The bearing 
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frame is replaceable and interchangeable 


on all sizes. 


Anti-Friction Roller Bearings. Timken 
Bearings handle thrust and radial loads 
for smoother, quieter, more eflicient op- 
cration 


€ nd- 
circulating oil lubrica- 


Oil Lubrication. No messy, unde 
able grease cups 
tion assures positive protection to bear- 

ings. Oil level indicator permits 


visual check. 


G 


Canadian Licenses: § 








oe 
1922 na 1899 
CENTRIFUGAL STOCK PUMPS 


a) ee ET © Cae ee 





STOCK PUMPS! 


Selected sizes of B & G 
Series 1522 and 1531 Cen 
trifugal Pumps ate stocked 
at the factory for immedi 
ate shipment, Capacities to 
225 GPM. heads to 140 ft 
Send for Price and Selec- 
tion ¢ atalog 


BELL & GOSSETT 


€¢ © MP tea 
Dept. DV-36, Morton Grove, Il. 
A. Armstrong Lid., 1400 O' Connor Drive, Toronto, Canada 
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Where you need 
HEAT | EXCHANGE 


4 


~ 














Be sure you have 
SLIME | CONTROL 





Whether you heat or cool water 
for make-up, process or any other 
use, you will need Wallace & Tier- 
nan Chlorination to help combat 
slime problems introduced by water- 


ing and dependable service, highly 
accurate and backed by over 40 years 
of successful application experience, 
Wallace & Tiernan Chlorination can 
help you increase the efficiency of 


borne bacteria or air-borne bacteria. your plant and cut operating costs. 
With slime control equipment For further information write our 


designed for any need, built for last- Industrial Division. 








WALLACE & TIERNAN 


25 MAIN ST., BELLEVILLE 9, N. J. 











CHLORINATORS « CHEMICAL FEEDERS + SCREENING EQUIPMENT + MAGNETIC SEPARATORS 
© PRECISION PRESSURE INSTRUMENTS © CATHODIC PROTECTION © FINE CHEMICALS 
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AIR-VELOCITY CONTROL 


Continued from page 87 


about 130%. Reason: Static-pressure 
control doesn’t take into account duct- 
friction decrease, an item that drops off 
by the square of velocity changes. 

For third test run we used a differ- 
ential-pressure regulator to hold veloc- 
ity-pressure through sample damper 
constant. Note that supply-fan static 
discharge pressure fell from 0.57 to 
0.32 in. 

We still had to find out whether 
velocity control at sample damper holds 
velocity at other outlet dampers approxi- 
mately constant. So, with sample dam- 
per under full-automatic velocity con- 
trol, we took velocity-pressure readings 
at other dampers supplying conditioned 
areas. Test No. 4 data show results. 
Differences don’t necessarily indicate 
control errors since initial velocity-pres- 
sure settings were varied slightly to take 
eare of different conditioned-space 
needs. 

Trial run was held without telling the 
operating engineer or tenants. Some 
weeks later the engineer wanted to know 
what happened. “The worst system in 
the building for noise and drafts—then, 
suddenly, no more complaints!” When 
we let him in on the secret, he quickly 
got authorization to install velocity con- 
trol on all air-conditioning systems in 
the building. 

Sampling duct, Fig. 6, can be used 
where it isn’t practical to control veloc- 
ities at a sample damper becuuse: (1) 
Sample damper should be locked in a 
fixed position. If there aren’t enough 
dampers in a conditioned space, taking 
one damper off thermostatic control will 
affect space conditions. (2) Straight 
run of duct must lead to sample damper 

a condition that’s often tough to meet. 

Although velocity control on supply- 
air fan solved noise and draft prob- 
lems, it trimmed outside air to the sys- 
tem below desirable levels, largely 
because control system can reduce sup- 
ply-fan capacity without cutting back 
on return-air-fan capacity. In some 
cases return air actually passed out of 
the minimum fresh-air duct, reducing 
minimum fresh air to zero. 

Solutions proved to be (1) velocity- 
pressure control on the minimum-out- 
side-air intake or (2) differential-pres 
sure contro] across a damper or heating 
coil. Signal from (1) or (2) operates 
inlet vane on return-air fan, Fig. 7. If 
velocity in the minimum-outside-air duct 
drops below control point, return-air 
flow reduces enough to allow correct 
fresh-air flow. 

Test results also showed that, with 
volume dampers in conditioned spaces 
open, inlet vane on return-air fan was 
open. With volume dampers in a min- 
imum closed position, inlet vane closed 
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OPERATING 
ENGINEER 
Ease of mainte. 
nance at less cost 
in time and mote- 
riols — more de 
pendable yeor 

round operatior 


CONSULTING 
ENGINEER: 
“Exclusive boiler-burner 
design gives you high- 
est efficiency even with 
fluctuating loads, down 

to 30%, of rating.”’ 


ARCHITECT: 
""Compoct, space OWNER 
saving design sim- "Uses of! or gos fuels 
plifies boiler room which ore easier to 
planning for sin- hondie, more efficient 
gle or muyltiple and tower in operat. 
units.”* ing cost.’ 





INSURANCE INSPECTOR 

All-weided construction 

— approved electronic 

operating and safety de- PLANT 

vices meet ASME SUPERINTENDENT; 

and Underwriters Leber “Steam when yeu 

Glories codes need it ond in the 
Quantity you re 
avire.”” 


BOILER INSPECTION 
ENGINEER, 
_ CONTRACTOR: ‘A lerge low-furnoce 
Bollers shipped design provides great- 
ready to install — er satety.”’ 


con be in opera 
tion in as little os 


thn otter de "1's NEW — Get The Facts On 
The CB Boiler — Write Today” 


that’s why you profit most from Cleaver-Brooks self-contained boilers 


© Top to bottom, inside and out, you get more money-saving 
features when you specify or buy Cleaver-Brooks self-contained 
boilers. You make an investment in quality that pays off in 
lowest net cost per pound of steam for processing or heating. 


YOU BENEFIT from more than 20 years of experience, working closely 
with men who have made it their business to be right about boilers 
You profit from complete coordination throughout planning, installing, 
supervising and finel operation. 

YOU BENEFIT from self-contained design and original four-pass con- 
struction, These Cleaver-Brooks engineered “firsts,” plus forced dralt, 
5 sq. ft. of heating surface per boiler hp, and exclusive burners, all 
contribute to highest heat transfer. Guaranteed 80% thermal efficiency 
when firing with oil is the direct result! 


Whether you're planning a new steam plant or modernizing, make . 


certain you get the complete Cleaver-Brooks story before you 
buy. See your Cleaver-Brooks representative, or write for catalog 
AD-100. Cleaver-Brooks Company, Dept. D, 301 East Keefe 
Avenue, Milwaukee 12, Wisconsin, U.S.A. Cable Address CLEBRO 
— Milwaukee — All Codes. 


Cleaver g’ Brooks 


ORIGINATORS OF THE SELF-CONTAINED BOILER 


One typical owner can count on yearly sav- 
ings ($15,000 fuel and $10,000 labor) from 
this battery of three 150 hp Cleaver-Brooks 
self-contained boilers. 

e 


NOW —~ FIRST SIZES OF THE CB BOILER 
ARE MADE IN CANADA, TOO 
° 


BOILERS .. . STEAM OR HOT WATER .. . FOR HEATING OR PROCESSING, IN SIZES FROM 15 TO 500 hp, 15 to 250 PSI. 
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TEMPERATURE 
FOR CONTROLLING = EMPERATOR 
TEMPERATURE OF 
LIQUIDS OR GASES Pr a 


eg 
st 
ae a Fo 


Foster manufactures a complete line of tem- 





perature regulators for all types of service — 
for hot water storage heaters, fuel oil heaters, 
pasteurizers, ovens, driers, cookers and other 
process heating and cooling equipment. 


They are available in single or double-seated 
construction; direct or reverse acting; in com- 
bination with pressure reducing valves; and in 
proper materials for the type of service, 


Like all Foster valves, they are designed and 
built for long life with a minimum of mainte- 


nance, and are easy to service when necessary. 
Ask for Bulletin T-101. 


FOSTER ENGINEERING COMPANY 


635 LEHIGH AVENUE UNION, WN, J. 


AUTOMATIC VALVES SAFETY VALVES FLOW TUBES 


Types AND SIZES OF 


~ 


RICE 


REFRIGERATING MACHINES 


Most comprehensive line of compressors in 
the Industry. There's one to meet the needs 
of your business exactly. Handle any com- 
mercia! or industrial load, at any tempera- 
ture, with any refrigerant! Get the full facts 
and figures now: write, wire o phone 

















AIR-VELOCITY CONTROL 


Continued from page 220 


70%, to maintain minimum fresh air. 

Conclusions. (1) Automatic contro! 
of velocity is best way to vary supply- 
fan characteristics. (2) Velocity con- 
trol is a must, to get right air distribu- 
tion with minimum noise and drafts in 
varying-volume systems. (3) Where flow 
resistances vary over a wide range, vel- 
ocity control will hold delivered-air vol- 
ume constant. (4) When return-air 
fans are used, apply velocity control in 
outside-air duct. (5) If a return-air fan 
isn’t used, and if return-air-duct-system 
resistance is greater than in fresh-air 
duct, use velocity control in fresh-air 
duct. This will keep outside air below 
a set maximum value. 


FEED REGULATORS 


Continued from page 119 


' 

Sometimes a multiple effect evapora- 
tor is used. Vapor from the first stage 
is condensed in the second-stage coils, 
and vapor from the second (or the last) 
stage is condensed by a stream of rela- 
tively low-temperature water. If the last- 
stage vapor is below atmospheric pres- 
sure, unit may need a steam-jet air 
ejector to remove noncondensable gas 
accumulations. 

Usually, where the shell is under 
pressure, initial venting as the pressure 
is raised removes the large quantities of 
air initially present. Afterwards, air not 
removed by the evaporator deaerator is 
carried on to the main deaerator for 
removal. 

Steam for the evaporator coils usually 
comes from a bleed point on the main 
turbine. but it may come from the boiler 
drum or some other source at sufficiently 
high pressure. Coil should be continu- 
ously vented to prevent air-binding and 
consequent capacity loss. The vent may 
be run to the evaporator deaerating 
heater, thus using heat in the steam re- 
moved, Pressure in the coil usually 
forces the condensed steam back 
through a drainer control valve into the 
boiler feed system. 

After the evaperator, preheater and 
auxiliaries are installed, leveled and 
piped up, check the following points. 
Have all packing and crating been re- 
moved? Are trays and pipes and acces- 
sories of the deaerating heater in place 
and level? Are evaporator shell gage 
and control set so water level is an inch 
or two over the coil? Are safety valves 
free and in operating condition? 

If possible, apply a hydrostatic test 
to the evaporator and connecting piping 
before startup. This saves later delays 
because of leaks when the station is 
being started up. 

You can often operate the evaporator 
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MABE serve main steam, 


ty 4 hot reheat lines 


FITTINGS Misia 
power plant 


insistence on unfailing strength and complete dependability was a major 
factor in Potomac Electric Power Company's selection of Key-Kast Alloy 
Welding “Y" Fittings for the main steam and hot reheat lines of its Potomac 
River Plant, Alexandria, Virginia. 


These rugged Key-Kast fittings offer greater strength and longer life for 
power systems for these reasons: 


® Increased structural strength, with greater wall thickness 
throughout 


Greater allowance against erosion, with extra thickness at 
critical areas 


Produced by most economical method 


Available in all shapes, sizes, schedules...in low and inter- 
mediate alloys and various stainless steels 


Meet A.S.M.E., A.S.T.M., A.S.A. Codes 
Controlled quality, through rigid metallurgical control 


Whatever your alloy piping need, you'll find a Key-Kast 
fitting to fill it. 


Since 1916...manufacturers and developers of 
products for high temperatures and pressures 


DISTRICT OFFICES: NEW YORK + CLEVELAND 
CHICAGO « TULSA «© HOUSTON © LOS ANGELES 
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Tired of getting 
“the treatment” from 
water treatment pumps? 


Here are 4 points 
for trouble-free 


my 
Pitt hos et 
lling phosphate 


sodium sulphite 






HILLS-McCANNA 
““K’’ Type Hydraulic Drive 


Pump In the Hills-McCanna ““K”’ Type 
proportioning pump, working parts operate 
in a bath of lubricating oil which also serves 
as hydraulic fluid. This unique in-line, direct acting 
hydraulic drive system is the result of long 
experience in the solution of problems peculiar 
to boiler feed water treatment applications. 
Ordinary pump maintenance and service problems 
involving vertical type liquid ends, exposed 
linkage and linkage lubrication . . . linkage 
and drive misalignment are eliminated. 
Hille-McCanna “K" Type pumps are available 
in one and two feed units in capacities up to 
726 gph per feed. ‘Packaged units,” suitable 
for phosphate or sulphite treatment, 
are also available. 
Write for Bulletin KP-54. HILLS-McCANNA 
CO., 2369 W. Nelson St., Chicago 18, Ill. 


is. 


SAUNDERS TYPE DIAPHRAGM VALVES 
FORCE FEED LUBRICATORS * MAGNESIUM SAND ALLOY CASTINGS 
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FEED REGULATORS 


__... Continued trom page 222 


from another steam source and recircu- 
late or otherwise cool condensate or 
water used to condense vapor. This pro- 
duces a supply of distilled water for 
initially filling the new boiler. 
Best-quality distillate is produced 
when the evaporator operates at low 
rating with steady normal water level 
and reasonably low solids concentration 
in the shell water. If coil pressure is 
suddenly raised or shell pressure sud- 
denly lowered, the rapid boiling result- 
ing may cause temporary carryover. 


More PLANT PROBLEMS 


Begins on page 138 


Tube femperature (from p 139) 


Materials, insulators 
are recommended 


Courtes MADE oF 14 or 20 B&S gage 
wire are suitable for superheater in- 
stallations. Usually the 14 gage is used 
because its larger size improves service 
life. 

For boiler-tube temperatures below 
500 F, copper-constantan is the most 
satisfactory couple. Iron-constantan is 
economical up to 1400 F and is especial- 
ly good where there is a deficiency of 
oxygen, as in flue gas. 

Asbestos insulation is OK up to 800 
F. Above this figure, use porcelain in- 
sulators. If wires are not protected they 
combine with sulfur in gases, not only 
causing them to deteriorate, but also 
altering the temperature-voltage rela- 
tionship as well. 

W Wuts, Jr. New York, N.Y. 
These readers sent good answers, on 
measuring tube temperatures, for which 
we lacked space: 


W M Horr Chamois, Mo. 


E J ANDERSON Cleveland, Ohio 
C G Howarter Canton, Ill. 
D R Berrts Middleport, Ohio 
A Betton Montreal, Can. 


Motor-insulation (from p 142) 


Use class H when others 
give you trouble 


IF PRESENT INSULATION is doing the job, 
why increase costs 60%? I recommend 
using regular insulation unless motors 
are overloading or burning out. If this 
is the case, check with motor manufac- 
turer before going ahead with higher- 
cost motor insulations. 
C G HowartTer Canton, Ill. 
(Continued on page 226) 
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78 being installed 
PAACON , MISSOURI 
WEULTING ENGINEERS - ROGERS: SCHMIDT ENGR. CO 
ST, LOUIS, MISSOURI 


2ALIRON WORKS CO. 


INCORPORATED i870 
BURLINGTON, IOWA, U.S.A. 
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LLPA 


GASKET CUTTERS 


.--are tools that 
pay for themselves 
the first time used 








... for BOLT HOLES as 
well as GASKETS 


With this tool in your plant you can cut 
gaskets up to %4” thick, from 44" to 48” 
diameter, as well as bolt holes. 


Whatever gasket material you use, (and 
you'll do well to choose “ALLPAX” for the 
maximum in protection and the minimum in 
maintenance), you can cut it quickly and 
accurately with the ALLPAX GASKET CUT- 
TER . a tool especially designed by 
packing experts for packing users. 


This handy tool is saving time and effort 
in large plants all over the World, enabling 
these plants to meet any emergency and 
avoid costly shutdowns a tool that 
pays for itself the first time used 


Complete details available promptly on 
request 


Contact ALLPAX of your seorest distributor for 
details concerning ALLPAX Packing, “The Pack- 
ing that Packs All. ALLPAX also offers special 
packings to order, valve discs, retainer rings, 
molded or mandrel cut packing rings ond pack 
ing hooks. 





THE ALLPAX COMPANY, INC. 
805 MAMARONECK AVE. 
MAMARONECK, N. Y. 


Superheat Sheet Packing Oil Proof Sheet 
Packing . Red Rubber Sheet Packing 
Diaphragm Sheet Packing Cloth Inserted 
Sheet Packing 





More PLANT PROBLEMS 


Begins on page 138 


Motors must match load 


A carerur survey of his plant may show 
JS that some of his motors are not 
matched to their loads—especially those 
that consistently burn out. Also, he 
should correct bad atmospheric condi- 
tions. 

Moisture, acid, vapor, abrasive dust 
and other factors may cause insulation 
to break down. Insulations that give 
goud service in one location may be a 
poor choice for another. For this reason, 
use of one insulation class throughout 
the plant is not recommended, unless 
conditions are uniform. 


J F Maner Kirtland, N. M. 
Consider these four 
factors first 


Past recorps tell a great deal about 
motors. If rewinding is needed too 
often, insulation isn’t necessarily the 
reason. JS should find out if (1) mo- 
tors are running in a dirty or oily atmos- 
phere (2) whether there is lack of ven- 
tilation (3) motors are overloaded and 
(4) there are electrical faults in the 
system, 


E J Anperson' Cleveland, Ohio 


Pointers on class H 


Berore REWINDING with class-H motor 
insulation find out if air gaps have to 
be larger to allow for rotor expansion. 
Also, bearings must permit additional 
shaft expansion and bearing lubricant 
should be stable at high temperatures 
encountered. 

When baking, be sure not to damage 
soldered joints or anneal copper in com- 
mutators. 


W M Hurr Chamois, Mo. 


WITH OUR READERS 


Continued from page 5 


K M White in the December issue of 
Power. 

We would like to use a set of tests to 
establish minimum requirements in our pro- 
motional procedure. Also, to indicate 
whether we should alter our present train- 
ing. 

Joliet, Lil. L G Marxwewr 

Power Engineer, U. S. Rubber Co. 


Eprron’s nore: This is but one of a flock 
of inquiries follewing White's article. From 
where we sit it appears that careful testing 
and selection of power-plant operators is a 
problem and White’s methods are one good 
answer, giving a quick and fairly accurate 





indication of a man’s capabilities. 








Safe Floors Start with 
IRVING GRATING 





+ non-skid surface + fireproof + versatile 
* economical « strong + durable 
* practically maintenance-free 
+ self-draining + self-ventilating 


BE RIGHT 


WHERE IT COUNTS! 





Flooring - Walkways «+ Cat- 
walks + Balconies + Stair 
Treads + Fitted to specifica- 
tions around Turbines, Ma- 
chines, Pipes, Pillars, and 
other irregular shapes. 


Draingrates + Stairways - 
Catwalks + Fire Escapes - 
Platforms - Runways 














Pioneer Manufacturers of Riveted, 
Pressure-Locked and Welded Gratings 


IRVING SUBWAY 


GRATING CO., INC. 


ESTABLISHED 19 





OFFICES and PLANTS at 
5088 27th St, Long Island City 1, N.Y. 
188° 10th St, Oakland 20, California 
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"We're Proud of This Plant!" 


AYE Don H. Deeher, Plant Supt., Thumb Electric Cooperative, Ubly, Mich. 


Manager Orville Hurford and Mr. Decker are justifiably proud of their 4-diesel 
engine generating station. The plant has been an outstanding financial success since 
the day it was first opened. Several times it has occupied #1 position on the 

REA Running Plant capacity chart. 

Mr. Decker writes, “A large part of our operating success we attribute to 

Sinclair GASCON® D oil. It has given us an excellent rate of consumption while reducing 
wear. In fact, cylinder and piston ring wear is much below normai based on other 


plants of equal capacity. Something else we appreciate is the timely visits of the 
Sinclair Lubrication Engineers.” 


Top quality lubricants plus the assistance of Sinclair Lubrication Engineers are two of 
the reasons why Sinclair can play a large part in the success of your operation. 

Your local Sinclair Representative will be happy to explain the remaining reasons. 
Phone him or write Sinclair Refining Company, 600 Fifth Avenue, New York 20, N. Y. 


SINCLAIR DIESEL LUBRICANTS 


save Wen ta Replacemdt- 
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Boiler Feed Pump Bearing 
Photo courtesy Con Edison 
New York 


Any way you look at it, Omniguard becomes a necessity for today's high-speed 
automatic plant equipment, Omniguard signals instantly when an overheat 
condition is near ~ before valuable equipment or processes are harmed. 


Recent studies¥ prove, for example, that a mere 20° increase above 180°F, cuts in 
half the bearing life of rotating equipment. And this is just one instance of the 
devastating effects of overheat that Epison Omniguard prevents. 


Omniguard focal point is a panel easily understood at first glance — without 
complex gadgets linked directly to possible trouble spots by resistance 
temperature detectors. Remote control indication is available too. 


Omniguard’s low cost is achieved 3 ways: Modular construction permits control of 
as few as four points or as many as are needed. Installation costs are 50 per cent 
less than any previous system —and maintenance is virtually nil, 


You'll find it well worth your 
while to investigate Omniguard = 
a remarkable development from the 
world-famous Epison Laboratory. 
Life 


hours 


oat This study, published in Electrical 
Manufacturing, shows the effects of 
temperature vs. fatigue life of a 
tin-base babbitt sleeve bearing 
at a unit load of 2000 psi, 














—., 
Q Edivon. 


Bearing temperature °F, 
A Great Name Continues Great New Achievements 


Thomas A. Edisom 


INCORPORATED 
INSTRUMENT DIVISION « 41 LAKESIDE AVENUE ¢« WEST ORANGE, NEW JERSEY 





ARGUMENTS 


_.. Continued trom page 144 


What ! have been able to learn of our 
license laws makes it seem that most of 
them regiment rather than protect. 
Sometimes you need only know the right 
persons to pass; otherwise, you may 
have trouble getting a chance to pass. 

When the people who hire operators 
or engineers—the insurance companies, 
the various engineering associations and 
the manufacturers—get together on a 
national scale, we will have license laws 
that protecf. I think a Federal law is 
needed for uniform protection. 

Ciype HowarTer Canton, Ill. 


Bilge water on existing license laws! 
Let’s have a law that’s good in any 
state in the Union and also at sea. If a 
man is fed up with working as an engi- 
neer ashore, let him get a job on a ship, 
or vice versa, without taking another 
exam. Otherwise, let’s heave all license 
laws overboard! 
Morey WIcLeyY. 


SCREENLESS INTAKE 


Continued from page 8! 


Oradell, N. J. 


at the center of the square. This ar- 
rangement prevents debris on the lake 
bottom and on the surface from entering 
the pipe. Any debris passing through 
the pumps, and not the %4-in. tubes, 
remains on the condenser tube sheet. As 
debris accumulates the flow decreases. 
This actuates a differential-temperature 
controller that reverses the water valves 
to flush the tube sheet clear. 

Coincidence. The siphon-system in- 
take combines with the screenless fea- 
ture purely by coincidence. The two 
were entirely separate problems. Exist- 
ing intakes were not big enough to sup- 
ply the new 100-mw unit. The new line 
can supply double the amout needed 
with conservative velocities. 

We had trouble with joint separation 
in the original two gravity-intake lines 
extending into the lake. This showed 
we needed a structural base to support 
a buried line. Costs of an overhead si- 
phon line were a standoff compared to 
a gravity-intake line. Since the over- 
head line can be easily reached for re- 
pairs, we chose it. 

A conventional pressure intake line, 
above or below ground, would have 
been somewhat less expensive. But it 
would need a pump and screen house 
at the lake shore about 1300 ft from the 
station. Having pumps this far from the 
station would be undesirable for both 
operation and maintenance. 

Vacuum pumps remove air from the 
84-in.-diameter line. It takes five to six 
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Dotted lines show 


folelelaeP Gisilel tome 1p 42) of 


old style boiler with 


bare tubes to produce 


equal capacity 


NEW BROWN FINTUBE BOILER 


uses EL atemally Finued boiler tubes 


A Brown Fintube Boiler—size for size—is about 
*% as wide, 4% as long and % as high as a con- 


ventional bare tube boiler of equal capacity. 


Of new design throughout, this boiler reflects 
the company’s more than 17 years of outstandingly 
successful experience applying the advantages of 
extended surface finned tubes to the chemical and 
petroleum industries. Now — for the first time — 
the same proven advantages of extended surface 
finned tubes have been applied to boilers, where 
the use of finned tubing offers so many advantages. 


Our internally finned tubes have 3 times more 
fire-side surface than plain bare tubes, to pick up 
heat and transfer it to the water; create greater 


turbulence; and bring the hot gases in more inti- 
mate contact with the heat transfer surface. Con- 
sequently, we extract the maximum amount of 
heat, consistent with good combustion practice, 
in just one pass through a short tube — thus elimi- 
nating the need for big, heavy assemblies, and 
reducing the forced draft and stack requirements. 


Before you buy anything else be sure to 
investigate fully the newest, most modern, and 
most efhcient boiler on the market today. Write 
now for a copy of Bulletin No, 542. It 
gives full details, tells why finned 
tubes transfer heat better than just 
plain bare tubes. Write for your 
copy of Bulletin No. 542 today, 


SEVERAL DESIRABLE TERRITORIES STILL AVAILABLE 





Brown | FINnTUBE 





\ BROWN 
FINTUBE Co. 


an 
+* . 


at Wamieee PROOUCTS 
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Secthonel Heat Tonk Suction Heaters 
Exchangers 


“ 


330 HURON ST., Elyria. Okée Tank Heeters Fired Indirect Heaters 


and Sales ® / NEW YORK © BOSTON * PHILADELPHIA © PITTSBURGH * BUFFALO * CLEVELAND © CINCINNATI 

DETROIT © CHICAGO © ST. PAUL © ST. LOUIS © KANSAS CITY * MEMPHIS + BIRMINGHAM * NEW ORLEANS * SHREVEPORT © TULSA * HOUSTON © DALLAS 

DENVER * LOS ANGELES AND SAN FRANCISCO @ Ciécensed ¢ BROWN FINTUBE (CANADA) LTD., ST. THOMAS, ONTARIO, CANADA 
BROWN FINTUBE (GREAT BRITAIN) LTD., BIRMINGHAM, ENGLAND © FRIEDRICH UHDE, GMBH, DORTMUND, GERMANY 


Process Heaters 
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ROTOJET. 


Tube Cleane . 


tubes and pipes 
from 1" to 12” |.D. 


THOROUGHLY 
QUICKLY 


ROTOJET Model 512 
Air-driven Motor, universal 
joint, swing-frame head, 
and solid brush 


Our large stock of Rotojet air-driven and water- 
driven tube cleaners, accessories, and repair parts 
for straight and curved tubes, pipes, and transfer 
lines is available to meet most requirements with- 
out delay. Tube cleaner specialization for 43 years 
assures satisfactory results from any Rotojet equip- 
ment we recommend. Send for Bulletins J-410 
and R-105. For quick action wire or phone, 
HUmboldt 3-0570. 


ROTOJET Model C-526 
Air-driven Motor with 
pivot head and 
universal joint. 


ROTOJET Model C-525 
Air-driven Motor with 
swing-frame head and 
universal joint. 


ROTOJET Junior 
Model $32 Air-driven 
Motor, universal joint, 
cone cutter 


ROTOJET Junior Model C434 


Air-driven Motor flexible 
coupling, expanding brush 


ELLIOTT COMPANY-ROTO DIVISION 


153 SUSSEX AVE. NEWARK 1, N. J. 


: 





SCREENLESS INTAKE 


Continued from page 228 


hours to evacuate the 1872 feet of line 
and prime the pumps for an initial start- 
up. After establishing water flow, one 
pump alone can remove entrained air 
from the system. 

We had to increase the closing speed 
of the circulating pump discharge 
valves, Taking or tripping out one 
pump permitted reversal of water flow 
and loss of water to the condenser be- 
cause of the long closing time. New 
air-operated cylinders now close the 
valves in a fraction of the original time. 

We are satisfied, after a year’s oper- 
ating experience, that our decisions to 
eliminate traveling screens and use a 
siphon system were well founded. They 
have yielded considerable savings. 


More FREE BULLETINS 


.. Begins on page 17! 


CONTROLS-MECHANICAL, ELECTRIC 


14 Liquid level controls, single or 
multi-level stage. Illustrated 12 
page bulletin VI describes units with 
semi-steel chambers for operation to 
400 psi at temperatures to 100 F; and 
units with steel chambers designed for 
pressures to 6000 psi. Magnetro! Inc, 
2110 8S Marshall Blvd, Chicago 23, Il! 


15 Cireuit breakers. Steel-clad im- 

pulse oll units, in ratings of 138, 
161, 230 and 330 kv, described in illus- 
strated 16-page bulletin GEA-6157. In- 
cludes data on installation and mainte- 
nance, dimensions and accessories. Gen- 
eral Electric Co, weneneatany | 5, N. Y 


16 Subway oll switches. 3-pole non- 

automatic controls for sectional- 
izing lines, switching of transformers, 
or similar services. Design features of 
Type M-25, rated 800 amps, 5000 v; and 
Type M-50 rated 400 amps, 7500 v, in 
illustrated 4-page bulletin 71B6101B. 
Allis-Chalmers Manufacturing Co, 952 
8 70th St, Milwaukee, Wisconsin 


17 Load tap changing equipment. 

Most common applications are as 
step voltage regulator, regulating 
transformer, or local ratio control 
transformer. Operating principles, con- 
struction data, photos, sketches in 30- 
page bulletin LTC-2907. Moloney Elec- 
tric Co, St Louis 20, Missouri. 


ELECTRICAL EQUIPMENT 


18 Vertical motors, grease and oll 

lubricated types in ratings from 
% to 400 hp. Cutaways, photos, specs 
in bulletin 1868. U.S. Electrical Motors 
Inc, Box 2058, Los Angeles 54, Calif 


Magnetic amplifiers with power 

output of 0.03 to 325 w, 6.3 to 230 
v, 0.015 to 1.7 amps. Photos, typical 
applications, operating characteristics 
in 20-page bulletin 52-600. Westing- 
house Electric Corp, Box 2099, Pitts- 
burgh 30, Pennsylvania 


2 Rubber-insulated cables to be 

used in racks or trays for appli- 
cations where rigid conduit systems are 
unnecessary. This cable may be oper- 
ated at conductor temperatures to 85 C 
both Indoors and outdoors at voltages 
to 15 kv. Drawings, dimensions, capac 
iles In 36-page a 1090. The Oko- 
nite Co, Passaic, 


21 Unit substations. Installation and 


operating data: descriptions of 
hich voltage section equipment, trans 
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THE COMPLETE QUALITY LINE 
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FIG. 3031 WE—Steel 
0.S. & Y. Globe Valve 
For 300 Pounds W.S.P. 


FIG. 11303—1500-Pound Pressure 
Seal Steel Gate Valve. 


QUALITY 


FIG. 1331-A— 
1500-Pound Steel 
Integral Bonnet 
Offset Globe 
Valve. 


FIG. 3059-G—300-Pound 
Steel Lubricated Plug 
Valve. Gear Operated, 


POWELL VALVES... THE COMPLETE 


- POWELL VALVES 


“"“S3AA TVA TISAMOd ~~, 


BZizs1dWwoo 3 


= 


QUA Y LINE... VALVES — 


Why Power Engineers 
Specify Powell Valves... 


. . because they know Powell Valves 
are dependable and economical. Power 
engineers also know that Powell has the 
COMPLETE quality line of valves. 

Investigate the many outstanding fea- 
tures of the Powell Valves shown here 
as well as the complete line of quality 


valves that have a proven record of long 
life and dependable service. 

Consult your Powell Valve distributor. 
If none is near you, we'll be pleased 
to tell you about our complete line, 
and help solve any flow control problem 
you may have. 





COMPLETE RANGE OF SIZES AND MODELS IN | More FREE BULLETINS 
BOTH MEDIUM AND HIGH PRESSURE TYPES}; 


MORE COMPACT THAN EVER... | 2... 


/ 
22 Steam condensers. Installations, 
‘e r m . rs : i i. rs . engr data, air removal equipment, 
“ ’ ae ‘ maintenance, specialties in heavily il- 
. 2 3 2 lustrated 24-page bulletin. Condenser 
; Service & Reqinoorng. Co, Ine, Observer 
Highway, Hoboken, New Jersey. 





23 Heat exchangers as applied to 

controlled temperature cooling of 
water, oll and other liquids and gases. 
Illustrated 2- -page bulletin 124. Niagara 
Blower Co, 405 Lexington Ave, ew 
York 17, New York. 


INSULATION 


24 Cellular glass insulation, Foam- 
glas for roofs, ceilings, walls, 
floors, cold storage spaces, piping, tanks 
and equipment. Photos, applications, 
t me 4 eens, physical proper- 
tles bu otha FG-101. Pittsburgh 
Corning Corp, 1 Gateway Center, Pitts- 
burgh 22, Pennsylvania. 





25 Sheet insulation, Marinite for 
driers, ovens, breechings, hous- 
ings. Used for both buildin and 
insulating. Physical and thermal prop- 
erties, handling and working recom- 
mendations, in gg | 5 he e bul- 
letin. Johns-Manville, th st, 
New York 16, New York. 


MAINTENANCE EQUIPMENT 
AND MATERIALS 


26 Filter facts, no. 1, a 12-page engr 

paper designed to ald the engine 
manufacturer and operator. Subjects 
, Seaman #5, ‘ covered include the lubricating system, 
ae - . filter materials and construction. En- 


P-952A—Steam Turbine and Electric Motor drive gives flexibility in this gine Lite Products Corp, Ei Monte, 


California. 
Model PES2H size No. 25 unit. 
27 O-rings for dynamic sealing and 


static gasketing. Dest and di- 
NATIONAL AIROIL Sg el Gar gg oy ee 


Packing Co, Palmyra, New York 


FUEL OIL PUMPING 28 Clenmine system. Syphon. Jo 


multi-purpose cleaner that utilizes com- 
pressed air from the user’s source. Basic 

AND cleaning techniques, operational data 
in 4-page bulletin 50. {lson Engineer- 

ing Corp, 122 S Michigan Ave, leago 


NATIONAL AIROIL Fuel Oil Pumping and Heating Units are specially designed 8, Tilfnols. 
to prepare, for combustion, all grades of fuel oil including No. 6 or Bunker “*C”’ 29 “Lubricating system provides cen- 


: : P ” lized bricati fo 
Oil and residuums. They will draw fuel oil from above ground or underground as 12 ya A "Operational “Zeta in 


tanks, preheat it to proper constant temperature and deliver it to Oil Burners ot po tenny sae : sorn Be ky 1. 
at an even pressure, best suited for the burners. Our Fuel Oil Pumping and Ohio. : 

Heating Units are the result of years of experience. They come completely 20 

equipped ready for steam, exhaust, condensate, oil suction, oil return, and cesta tele eon pod senses. 
electrical connections. All valves, regulators, etc., are readily accessible. The histories in !llustrated 6-page bulletin 
piping arrengement is easily understood. These compact, space-saving units Dow-Corning Corp, Midland, Michigans 
are available in a range of sizes and models in both Medium and High Pressure 3] Thread compound, recommended 


F : " . . for use at temperatures to 1800 F 
types. For complete details, write for our Rulletin 40 — very interesting and Advantages, chemical properties, ap- 


r licatio In 2-page bulletin C-5. Felt 
informative. Products. Mfe Co. 1539 Carroll Ave, 
OIL BURNERS ond GAS BURNERS LOW AIR PRESSURE OIL BURNERS Corenge 3, Tee. 

for industrial power, process and heating AUTOMATIC Oil BURNERS, for small MATERIALS HANDLING 

purposes furnaces and heating plants 
STEAM ATOMIZING OIL BURNERS GAS BURNERS 32 Vibrating sereens are used for 
SLUDGE BURNERS, Steam Atomizing COMBINATION GAS & OIL BURNERS rinsiog. nae deter capacity oherts, 
MOTOR-DRIVEN ROTARY OL FUEL OIL PUMPING and HEATING selection info in tilustrated | 12-page 

BURNERS UNITS bulletin 2554. Link-Belt Co, Dept 
MECHANICAL PRESSURE FURNACE RELIEF DOORS 307 N Michigan Ave, Chicago 1, Illinois. 


ATOMIZING OlL BURNERS AIR INTAKE DOORS 33 Wire rope assemblies for use 
DUAL STAGE, Combining Steam and OBSERVATION PORTS with slings and hoists or as part 


of machinery and equipment. Dimen- 
Mechanical Atomization SPECIAL REFRACTORY SHAPES sions, specs, photos, schematic draw- 
ings in 22-page bulletin 6201. Macwhyte 


NATIONAL AIROIL BURNER CO., INC. a 


34 Electrification systems. Finclosed 
60. 100,226,478 and 600 amp capacities 
1250 EAST SEDGLEY AVE., PHILADELPHIA 34, PA. | SiSticnci Guta 'apnitestions fy iive: 
Southwestern Division: 2512 South Boulevard, Houston 6, Texas | %****, 2 °Paee.. St ’New York ty 
(Continued on page 254) 


Silleone grease for high tem- 


perature, slow speed 
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Kidation Resistance 
and 
Analyses 


< 


The loss of metal, through scaling, at high temperatures is 
a costly phenomenon that must be considered in the selec- 
tion of stainless tubing where conditions of extended ex- 
cessive temperatures are present. 


When choosing a specific Croloy for your operation it is 
well to review the factors that govern the service life of the 
tube. For example, B&W Croloy 18-88 (AISI Type 304) 
can operate, without excessive scaling, at a maximum tem- 
perature of 1650 F. Here, as in most other cases, the tem- 
perature limit may have to be revised downward should 
combustion products or gases high in sulphur compounds or 
vanadium-containing ash be present. 


This is but one general example of the intricacies involved 
in choosing the proper stainless tubing for a specific use. 
For virtually any application B&W can provide either seamless 
or welded stainless tubing in any number of grades, in a 
broad size range. Help in obtaining the best stainless tubing 
—pressure or mechanical—for your applications is available 
through B&W Regional Sales Offices and a nationwide net- 
work of experienced tubing distributors. Mr. Tubes—your 
link to B&W—will be pleased to furnish detailed answers 
to your stainless tubing problems. TA-4050($5m) 
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Cubes, Sealing, Chromium, and Weight Loss 


45 


CHROMIUM STEELS 


STAIMLESS §STEELS 


PER CENT LOSS IN WEIGHT 


CHROME - RON 


° 7 su we ww HH 
yin CENT CHROMIUM 


Many tests have been made under different tempera 
tures with steels having various chromium content to 
determine their resistance to oxidation, Chart above 
clearly exploins what hoeppens — oxidationwise to 
metals when exposed to a temperature of 1835 F fer 
486 hours 


THE BABCOCK & WILCOX COMPANY 


TUBULAR PRODUCTS DIVISION 


Beaver Falls, Pa. and Milwaukee, Wis: Seamless Tubing, 
Welded Stoinless Stee! Tubin 
Alliance, Ohio: Welded Carbon Steck Tubing 
Milwaukee, Wis.: Seamless Welding Fittings 





IS YOUR 
FLOOR SPACE AT 


A PREMIUM? 


.. USE A 
KANE VERTICAL 


BOILER PACKAGE 


. chances are that floor space is at a 
premium in your shop or plant 
if so, you needn't be robbed of this 
valuable space by a cumbersome, hori- 
zontal type boiler not when a 
KANE vertical BOILER PACKAGE 
will give you the same or probably 
better results 


The KANE BOILER PACKAGE in 
cludes: the correctly sized Automatic 
Gas-Pired Boiler complete with gas 
burner and controls to maintain 1 
quired steam pressure; and an M-K-O 
Automatic Boiler Feed system designed 
to return condensate and supply make 
up water as required for highest ope: 
ating efficiency 


‘Engineered Steam at its best, with 
over 50 years of experience at your 
disposal!” 
Full details in new 


KANE Bulletin 
No. 2K 


MEARS KANE ()FELDT uc 


ovision of $.T. JOHNSON CO. 
CHURCH ROAD, BRIDGEPORT, PA. 








Seles Office: 
108-22 Queens Bivd., Forest Hills 75, N.Y 





More FREE BULLETINS 


Begins on page 17! 


35 Proportioning system permits re- 
mote dialing of individual in- 
gredient weights. Photos, engr draw- 
ings, design, operating characteristics, 
applications in 28-page bulletin 0251. 
Richardson Scale Co, Van Houten Ave, 
Clifton, New Jersey. 


36 Handling and heating of residual 

fuel oils for use in processing 
equipment, bollers and furnaces. Sche- 
matic drawings, complete descriptions 
in bulletin 160601 Preferred Utilities 
Mfg Corp, 1860 Broadway, New York 
23. New York. 


MECHANICAL TRANSMISSION 


37 Torque converters for engines 

from 15 to 600 hp. Photos, cut- 
away drawings, construction data, 
specs in 8-page bulletin J-50. Clark 
Equipment Co, Transmission div, Fal- 
ahee RA, Jackson, Michigan. 


38 Gear drives. Parallel shaft unites 
single, double and triple reduc- 
tion drives—permit ratio selections 
from 1.2:1 to 323:1, with hp capacities 
over 2000. Engr data, hp tables, dimen- 
sions, selection info in illustrated 32- 
age bulletin 2619. Link-Belt Co, Dept 
R, 307 N Michigan Ave, Chicago 1, Til. 


39 V-belt drives, bulletin WBC-55-2; 
speed-reduction drives, bulletin 
SRC-55-2; flat-belt drives, bulletin FBC- 
55-2; and conveyor pulleys, bulletin 
CPCr.55-% contain nhotoe selection and 
dimensional data. Specify bulletin de- 
sired. The American Pullev Co, 4200 
Wissahickon Ave, Philadelphia 29, Pa 


PIPING, VALVES, FITTINGS 


40 Foundation pipe. Features, selec- 

tion data. capacities and dimen- 
sions, application photos tn 8-page bul- 
letin 642. Taylor Forge & Pipe Works, 
Box 485, Chicago 90, Tilinots. 


41 Power piping. Tilustrated 12-nare 
bulletin Includes data on methods 
of stress analysis, metallurgical re- 
search, welding methods, special heat 
treatment techniaues. Fabricated Prod- 
ucts div, The M W Kelloge Co, 225 
RProadway, New York 7, New York 


4 Tubing. Data on selection and 
application of 46 principal analy- 
ses of tubing ts presented In &-pace 
bulletin 40. Superior Tube Co, 1778 
Germantown Pike, Norristown, Pa 


43 Field control walwes for use tn 
instrumentation, refineries, air 
circuit work, vacuum systems and pres- 
sure flow control. Photos, specs. capaci- 
ties in 12-page bulletin 3037. The 
Imperial Brass Mfg Co, 1200 W Harri- 
son St, Chicago 7, Miinols. 


44 Butterfly valves for operating 

temperatures of —20 to 190 F 
Low-pressure units described in bulle- 
tin 1. High-pressure units, guaranteed 
drop-tight at pressure conditions from 
vacuum to 125 psi, described in bulletin 
4. Specify bulletin deatred The Henry 
Pratt Co, 2222 S Halsted St, Chicago 8, 
Tilinols. 


45 Electric check valve. Dimensions, 
cross-sectional views, parts list, 
suggested wiring and diagrams, full 
specs in 8-page technical bulletin W-10 
Golden-Anderson Valve Specialty Co, 
$241 Ridge Ave, Pittsburgh 33, Pa 


* Hose and fittings for industrial 

use. Tabbed pages of 132-page 
catalog Indicate sections covering brass 
tube fittings, drain and shut-off cocks, 
SAE 37 deg flare fittings, steel and stain- 
less steel fittings, bulk hose and re- 
usable ends, hose assemblies. *Request 
“Yellow Book” direct from The 
Weatherhead Co, 300 E 131st St, Cleve- 
land 8, Ohlo 


PRIME MOVERS AND ACCESSORIES 


Turbine-generators, 2500 to 40,- 
000 kw, for electric utilities and 
industrial panto. Covers condensing, 
noncondensing and specia! applications. 
Cross - sections, schematic drawings, 
photos in 64-page booklet GEA-~3277C. 
General Blectric Co, Schenectady 6, N.Y 
(Continued on page 236) 





Adjustable 


SPROCKET RIM 
with CAain Guide 


Get positive, efficient control 
of any overheod valve right 
from the floor! No expensive 
opporatus, no switches, no 
costly detours to bring over- 
head piping to floor level — 
because every valve is within 
eosy reach, when you use 
low-cost Babbitt Adiustable 
Sprocket Rim with Chain 
Guide. Easily assembled and 
installed, ready to operate 
in a few minutes. 


* Safe, sane & sensible 
* Cuts piping costs 
* Saves fuel & steam 


Range of 10 adjustable sizes 
fits all valve wheels from 2 
to 30 inches diometer, with 
rising of non-rising stems. 
Only four simple, quickly- 
assembled parts. 

Call your Industrial Distrib- 
vtor He carries complete 
stocks. Or write for descrip- 
tive folder and prices. 


2 BABBITT SQUARE, NEW BEDFORD, MASS. 


CORROSION 


IN STEAM AND CONDENSATE LINES 


MOGUL AMINE 


The North American 


PRODUCTS COMPANY 
Cleveland 13, Ohio 
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here’s how 


high temperature 


piping 
can flex 


its muscles 





Each pipe hanger is scale tested to 
rigid tolerances by a skilled work- 
man at the Navco plant. After final 
assembly and inspection, the hang- 
ers are carefully crated and readied 


for shipment. 


Since high temperature piping has no respect for 
equipment connections, the entire piping system 
bed must flex its muscles to absorb the strain of expan- 
OurTi ter oo ISe@ sion and contraction. This prevents serious stresses 
that could endanger the installation. 

And how does high temperature piping flex its 
° muscles? With Navco’s precision engineered Coun- 
Pipe Hangers terpoise Pipe Hanger—the hanger with a load- 
supporting effort that is of constant value through- 
out the range of travel. This permits weightless 

movement of the entire piping system. 

To learn how power plants, oil refineries and 
chemical plants can have piping systems that flex 
their muscles, write today for Navco’s 12-page 
Counterpoise hanger bulletin #153. 


NATIONAL VALVE & MANUFACTURING COMPANY . 


3105 LIBERTY AVENUE, PITTSBURGH 1, PENNSYLVANIA 
New York + Chicago «+ Cleveland + Boston + Atlanta + Buffalo + Cincinnati 








FEATURE for FEATURE 
THE MOST ADVANCED DESIGN 
in STEAM GENERATION! 





Most Compact For More Efficient Space 
Utilization! You can devote more space to 
storage and production. Or, you may need 
less space than you think. Cyclotherm re- 
quires minimum boiler room space. It has 
40% less fléor area and 75% less height 
than conventional units... is up to % 
smaller than other packaged units. 


More Efficient Operation Reduces Fuel Costs! 
Cyclotherm guarantees a minimum 80% 
efficiency in oil and/or gas. Fuel changeover 
can be quickly made as fuel prices fluctuate. 
From cold start to full power takes only 15 
to 20 minutes. Capacity can be reduced 
without losing peak efficiericy. 


The Finest Service Facilities In Steam Genera- 
tien! A nation-wide network of factory- 
trained servicemen are available at any 





hour, weekdays and weekends. 


Simplified Maintenance Saves Up To 50% In 
Costs! One maintenance man can clean re- 
turn tubes . . . replace and clean burner 
nozzle. Firetube never needs eleaning. 





Cyclotherm Steam ond Hot Water Generators 

range from 18 te 500 hp . . . from 15 te 200 psi, For complete 
details on thelr many spece- and cost-seving 

feetures, mail this coupon todey for your free booklet. 


VOSS WEDD pomn nnn nnn 
Ww SWRA | Cyctotherm Division, U.S Rediator Corp. 


21 E. First Street, Oswego, N 


\" + Please send me a free copy of your booklet giving 

GINERINDA | full information on Cyclotherm Steam and Hot 
| Water Generators. 

CLOTHERM® | 


Steam & Hot Water Generators 





! 
4 


| NAME 

COMPANY 

| ADDRESS 

| city ZONE ... STATE 
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More FREE BULLETINS 


Begins on page !7! 


47 Steam turbines. Illustrated 8&- 

page bulletin 03R8221 discusses 
advantages of close-coupled design to 
reduce floor area of high capability 
cross-compound reheat steam turbine- 
generator units. Allis-Chalmers Manu- 
facturing Co, $52 8 70th St, Milwaukee 
1, Wisconsin. 


48 Diesel engines. Construction de- 

tails, applications, design fea- 
tures, specs, hp rating chart for 5, 6 
and 8 cylinder engines. Illustrated 10- 
page bulletin 8-500-B42B, Worthington 
Corp, Harrison, New Jersey. 


49 Engines with capacities of 115 to 
410 hp. Specs, features, typical 
applications in illustrated 8-page bul- 
letin E- Le Roi div, Westinghouse 
Air Br “wd Co, 1706 8 68th St, Milwau 
kee 14, Wisconsin. 
PUMPS 
* Rotary pumps for all types of in- 
dustries are described in a series 
of bound booklets. Included is data on 
LP-gas, hydraulic, general purpose, 
heavy-duty, and underwriter pumps. 
® For details on thes bulletir«= writ: Aaj 
rect to Viking Pump Co, Cedar Falls, 
lowa. 


50 Service pumps, vertical industrial 

units for liquid transfer from 
short settings. Capacities range from 
30 to 40,000 gpm. Schematic drawings, 
cutaways, photos in 16-page bulletin 
B-505. Peerless Pump div, Food Ma- 
chinery & Chemical Corp, 301 West Ave- 
nue 26, Los Angeles 31, California. 


51 Centrifugal pumps, two-stage, 

have horizontally split case and 
opposed impellers. Specs, mechanical! 
data, performance curves, dimensions 
in illustrated 12-page bulletin 722.6. 
Goulds Pumps, Inc, Seneca Falls, N. Y 


Ly 4 Steam pumps. Horizontal duplex 
unite have piston valve steam 
chest. Construction features, sectional 
and exterior views, specs, capacities, 
dimensions in 4-page bulletin 230. War 
ren Steam Pump Co, Inc, Warren, Mass 


3 Double suction pumps. Centrifu- 

gal, horizontal split case units 
have capacities to 4608 gpm against 
heads to 226 ft. Cutaways, photos, 
specs, dimensions, ty oy installations 
in 8-page bulletin 105- Aurora Pump 
div, New York Air Brake Co, 629 Loucks 
St, Aurora, Ilinols. 


54 Controtied capacity pumps, sim 
plex and duplex, have capacities 
to over 3300 gpm Bulletin S-1254 in- 
etySes data on standard units to 1500 
psi, and low pressure pumps to 800 psi 
Philadel hia Pump Machinery Co, 
Ine, 1523 Race St, Philadelphia, Pa 


WATER TREATMENT 


55 Iron removal system can handle 
up to 260 epm. or be operated in 
parallel with ot units to obtain 
greater capacities. Photos, diagrams 
operational details in 4-page bulletin 
Aquatro! Ferr-X Corp, Clifton, N. J 


56 Technical paper entitied “Cor- 
rosion by aqueous solutions at 
elevated temperatures and pressures” 
is obtainable from Alloy Casting In- 
stitute, 32 3rd Ave, Mineola, L. L, N. 


5 Fietation unit for clarification, 

water recovery, product recovery, 
pollution elimination. esign and oper- 
ational details, applications, schematic 
drawing in 4-page bulletin WC-119 
Graver Water Conditioning Co, 216 W 
14th St, New York 11, New York. 


WELDING 


Sh Welding supplies and acces- 

sories. Illustrated %36-page bul- 
letin ADC848 includes data on welding 
rods, fluxes, brazin amare goggles, 
helmets, shields, ca les, lighters, etc. 
Air Reduction Sales Co, 60 E 42nd St, 
New York 17, N. ¥ 


549 Hardfacing alloys, Bee. 18 @ 118. 

Engr. data, photos, applications 
in 4-page bulletin. Coast Metals, Inc, 
Little Ferry, New Jersey. 
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KOPPERS COMPANY, INC. 


Engineering and Construction Division 


POWER 





Free booklet suggests 
an economical solution 


Chemical Department 
Pittsburgh 19, Pennsylvania 


APRIL 1955 


Here’s a new booklet that should be 
“required reading” for industrial plants 
that use gas on an interruptible con 
tract. It describes the Koppers-Hasche 
Reformer—the reformer that produces 
low-cost gas that is interchangeable 
with most natural or manufactured 
gases 

This booklet tells how a Koppers 
Hasche Reformer can “carry on,” when 
there is any interruption in the supply 
of gas, until normal service is resumed 


This stand-by service is valuable to in 
dustries that utilize natural gas or 
manufactured gas, because it prevents 
costly interruptions in the manufactur 
ing processes 

After reading this booklet, we think 
you'll agree that the Koppers-Hasche 
Reformer is ideal insurance for gas 
supply emergencies and peak loads 
Get your copy of this informative 
booklet by filling out and sending in 
the handy coupon 


Koppers Company, Inc., Engineering and Construction Division 


Chemical Department, Pittsburgh 19, Pennsylvania 


Please send me, without charge or obligation, a copy of your new booklet on the 


Koppers-Hasche Reformer 


Nome 
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HILA-F EEDER 


--.-new low cost, 
quality chemical pump 


Can you inject water treating 
chemicals into your boiler for 
less than 2 cents per day? 

With the Phila-Feeder you 
ean, figuring cost of pump and 
current. 

The Phila-Feeder is one of a 
complete line of Philadelphia 
chemical proportioning pumps 
designed for capacities from 
2 ec. to 3600 g.p.h. and for 


PACKAGED CHEMICAL 


Self-contained assemblies com- 
prising various sizes of welded- 
steel storage tanks and simplex 
or duplex Phila-Feeder Pumps 
with all necessary auxiliaries and 
piping ready for connection to 
chemical feed piping and elec- 
trical circuits. 

Adaptable to manual or auto- 
matie control of boiler feed re- 
quirements. 

Write for catalog. Philadelphia 
Pump and Machinery Company, 
Inc., 1513 Race Street, Phila- 
delphia, Pa. 


Punavecpuia 


AND MACHINERY COMPANY INC. 


pressures to 35,000 p.s.i. Years of 
field experience on thousands of 
pumps have proven their worth. 

Phila-Feeder is a quality pump 
with such features as external 
packing adjustment for positive 
load without springs, bronze 
crosshead, screw adjustment of 
eccentric, no wear roller bear- 
ings, sturdy channel steel base 
—And at the lowest price. 


FEED UNITS 


Pump 


SUBSIDIARY OF AMERICAN METER COMPANY 


EST. 1836 
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over-all efficiency, moderate cost, low 
maintenance and minimum downtime. 

Efficiency of mechanical] rectifiers in 
these plants is high, about 97%, but 
there are numerous backfires and out- 
ages. Loss of load on a chlorine cell is 
not desirable, but if the machine can 
be restored within a few minutes, it 
is not too detrimental. With diversified 
continuous processes, it is desirable to 
maintain a portion of the load. 

Studies at this and other plants show 
that contact replacement is the major 
maintenance item. Design improvements 
are necessary and inevitable. The ma- 
chines must be made more stable during 
power-system disturbances and faster 
restoration of load to the unit is a must. 


AIEE CP, no number. 


Maintenance of rectifiers and their 
auxiliaries. By B J Nankervis, The 
Dow Chemical Co, Freeport, Texas. 

This company has 8 mercury-are rec- 
tifier stations in Texas containing a 
total of 43 rectifier units. Total rated 
capacity of these single-anode ignitron- 
type units is 267,000 kw. 

This paper describes maintenance of 
these units and their auxiliaries, ex- 
cluding circulating-water system and 
heat exchangers. Outage time for 10 
months of 1954 for 4 stations (21 rec- 
tifiers) from troubles on the rectifiers 
and their auxiliaries averaged 0.03%, 
or 2.6 hours per rectifier. This does not 
include water-system or circuit-breaker 
troubles. 

No spare rectifiers are available, so 
maintenance is performed during pro- 
duction shutdowns. When operated for 
a year or loner with little or no main- 
tenance, a unit is taken out of service 
for 10 to 12 hours for inspection and 
testing. 

One major maintenance item is over- 
haul of the rectifier tanks. Some tanks 
have a 13-vear operating record without 
overhaul but average life before over- 
han! has been 8 vears. 

Other maintenance items include fir- 
ine cubicles and vacuum equinment. 
Maintenance facilities and personnel 


are discussed. AJEE CP, no number. 


Steam plants 


Typical smail and medium steam-plant 
designs. By Thomas D Coyne, Gibbs & 
Hill, Inc. 

Use of coal-fired steam generators in 
small- and medium-sized industrial 
plants has been retarded by lack of 
soundly engineered installations to com- 
pete with the preengineered packaged- 
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TRY ONE IN THE LINE AND YOU'LL SEE WHY 


Specifying Hancock 
Bronze Valves 
means big savings 
in your 
valve investment 


The economy of Hancock “500 Brinell”’ Bronze 
Valves has been proved by industry ... in piping 
systems similar to yours. Users rate them No. 1 be- 





cause Hancock Bronze Valves are built with quality 
materials and design features that save money on 
valve investment. Put one in the line and the demon- HANCOCK 

strated savings will lead you to specify Hancocks "500 BRINELL”’ 

from then on. BRONZE VALVES 
Here’s why they cut costs! Seat and disc are super- Globe, Angle and Check 
hard “500 Brinell” stainless steel, formed for tight 150#, 200#, 300# 
bottom seating under compression, without tension Sizes: Ve" Thru 2” 
No leaks! No wire drawing, galling, steam cutting! 
The rugged diaphragm is 125 to 230% stronger than 
in the usual bronze valve. Long-wearing silicon 
bronze is machined into a large diameter stem with 
Acme thread to assure straight-line rigidity and 
smooth operation. A practical back-seating design 
makes it easy to pack the Hancock Bronze Valve 
under pressure, 





When Hancocks go in, valve costs go down. 








YOUR INDUSTRIAL SUPPLY DISTRIBUTOR of premium-quality Hancock Bronze Valves 
will gladly heip you pick the right valve to produce maximum savings, or write 
for Bulletin 260. 


in Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 


j 
A product of MANNING, MAXWELL @ MOORE, INC. Watertown 72, Massachusetts 
MAKERS OF ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, ‘ASHCROFT’ GAUGES, ‘CONSOLIDATED’ SAFETY AND RELIEF 
VALVES, ‘AMERICAN-MICROSEN’ INDUSTRIAL ELECTRONIC INSTRUMENTS, Stratford, Conn, ‘CONSOLIDATED’ SAFETY 


RELIEF VALVES, Tulsa, Okla. AIRCRAFT CONTROL PRODUCTS, Danbury, Conn. and Inglewood, Calif, “SHAW-BOX” AND 
‘LOAD LIFTER’ CRANES, ‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES, Muskegon, Mich 
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useful 
reference 
manual, 


Telis how to use pH, chior- 
ine, and phosphate control 
to reduce corrosion, scale, 
slime, sludge in heating and 
cooling systems. 

100 pages of factual data on 
theory and application of pH, 
chlorine, phosphate, nitrate 
control and complete boiler 
water analysis. Useful every 
day. Clearly written, concise, 
easy-to-read. Data based on 
25 years service to industry. 
Also illustrates and describes 
complete line of Taylor Com- 
parators, tells how to use 
Taylor sets in your plant. 


WRITE FOR YOUR 


W. A. TAYLOR %: 
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boiler installations so well developed 
for oil and gas firing. Two typical plant 
designs presented in this paper are in- 
tended to serve as a guide for better 
engineering of smal! coal-burning in- 
stallations. 

Arrangements reflect considerable 
thought in regard to conservative de- 
sign, reliability of equipment, minimum 
operating costs and low initial capital 
investment. To achieve these goals, 
equipment was carefully selected from 
current designs of reputable manufac- 
turers, sized for reliable operation and 
arranged to promote maximum over-all 
plant efficiency with minimum operating 
personnel. 

Projects involve 35,000 lb-per-hr and 
60,000 lb-per-hr capacity steam-generat- 
ing units. In each, the plant was de- 
signed for initial installation of two 
boilers but general facilities were de- 
veloped so a third unit could be added 
at a relatively low cost. 

Total cost of the plants based on two 
boilers was $7.19 per lb of steam for 
the 35.000 Ib-per-hr units and $6.88 per 
lb for 60.000 lb-per-hr boilers. For the 
ultimate three-boiler plants the costs 
were $6.20 and $6.31 per lb of steam, 
respectively. ASME paper no. 54-A-205. 





An investigation of the economic size 
of steam-electric generating units. By 
LK Kirchmaver, A G Mellor. J F 
(’Mara and I R Stevenson of General 
Electric Company. 

This paper records method of analvsis 
and results obtained from a study made 
to determine optimum economic size of 
steam-electric generating units that 
should be added to a power system. The 
study attempts to take into account fac- 
tors like svstem size. forced outage rate 
rate of load erowth. installed cost of 
lareer generating units. effect of main- 
tenance program and effect on tranamis- 
sion system in regard to use of larger 
generating units. 

This study assumes a basic existing 
system of 2000 mw total generating 
capability. Results show if investment 
cost of large units continues to decrease 
with size and forced outage rate remains 
as at present (2% or less), most eco- 
nomica] pattern of system expansion is 
to add units of between 10% and 7% 
of the size of the system studied. Any 
increase in forced outage rate of larger 
units slows up the move to these sizes. 

For range of rates of load growth 
normally encountered, rate of load 
growth of a system has no appreciable 
effect on size of units that can be eco- 
nomically justified. Based on factors 
considered in this study. it can he con- 
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Here’s vital information for ready 
reference on the new Tri-Forged 
steel grating and stair treads, plus 
latest information on Tri-Lok inter- 
locked products. This fact-filled cat- 
alog gives you installation specifica- 
tions, types of grating and stair 
treads available, and safe load tables. 
Be sure to write for your copy today. 


For your free copy 
write department D-2104 


| ogee | DRAVO CORPORATION 


} Pittsburgh 22, Penna, 
National Distributors 









STANDARD 
RED LINE 
a 
CLEAR 
Up to 500 Ibs. 


MASTER 

CLEAR & RED LINE 
EXTRA STRONG 
Up to 600 Ibs. 


j Made in Lengths up to 144” long 
And Outside Diameters %”, 4”, %’”, 
%”", %”, , 1%", 1h". 
High Pressure Composition 
ERNST RUBBER GASKETS 


All sizas to fit your gages and valves 


FIG. 21—Lip Mold FIG. 22—Standard 


ERNST WATER COLUMN & GAGE CO. 


Send for Catalog LIVINGSTON, WN. J. 
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ROTECTION OF LIFE 


BEGINS IN THE BOILER ROOM 


OF A HOSPITAL... 


sure in planning for the Riley County Hospital, Manhattan, 
Kansas. Kewanee Reserve Plus Bollers were selected because 
they are certified to deliver 50% extra power, that measure of 
protection always “on call'' no matter what the need. So, don't 
be misled by promises that a boiler delivers enough steam to 
meet average daily requirements. Be sure there Is extra reserve 
to take care of unusual conditions. For that is when performance 


b @) | e rs beyond the call of usual duty Is @ necessity. Kewanee Reserve 
eee 


Plus Rated Boilers guarantee that protecticn. 


reserve 


rated 


GUARANTEE EXTRA POWER 
TO MEET EMERGENCIES 


When you think of protecting life in hospitals, you probably first 
think of spotless operating areas, sanitary rooms, fresh clean 
linen on gleaming white beds. And they're all important, too. 
But such safeguards would be for naught if power failed in the 


boiler room when emergency called. So, Architect F. O 


Wolfenbarger and Engineers Howarth, Scott & Kinney made YOU can depend on KEWANEE enginecring 
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Cut Fuel Costs 


0% to 25% 


drainage and boiler return system 


For laundries, dry cleaning plants, food processing plants, sand drying 
nts, corrugated box plants, and paper mills using steam at pressures 
een 50 and 250 pounds. 


The Stickle differential drainage and boiler return system is a closed pumping 
system for returning condensation from heating and processing equipment under 
pressure directly to the boiler. Condensate reaches the boiler at a temperature of 
300 degrees or higher—only 15 to 20 degrees lower than temperature of steam at 
operating pressure—thus saving steam and fuel . . . and increasing efficiency. 
“Isers report that the system... . 


1. Reduces fuel costs 10% to 25% by completely 
salvaging condensote and returning it under 
pressure directly to boiler at 300 degrees tem- 
perature or higher—only 15 to 20 degrees less 
than temperature of steam at operating pressure. 

2. increases production by assuring higher and 
more uniform boiler pressure and by delivering 
drier steam at higher temperatures to heating 
or ing units. 

3. fl wen 35% to 90% use of raw make-up water, 
its scale-forming particles and strain on boiler 
caused by cold water. 

4. Reduces maintenance costs—on boilers, steam 
lines, traps, and valves—by eliminating high 
velocities and by reducing scale. 

5. Reduces waste, spoilage and rejects by auto- 
matically maintaining the maximum temperature 
desired within each processing unit. 

6. Reduces up to 75% the power used for pump- 
ing, since the system requires only 25 pounds 
pressure differential between supply and return lines. 

7. Automatically maintains positive circulation without steam loss 


8. Eliminates flash steam waste. 


Some users report that direct savings have paid for the Stickle system within the 
first year. Definite results, based on a Stickle survey, are guaranteed. Installation 


can be made without interrupting operations. Write or wire for details and free 
Bulletin 250. 


STICKLE STEAM SPECIALTIES COMPANY 
2265 VALLEY AVENUE + INDIANAPOLIS 18, IND. 


gt 


Steam Traps 
Open Coil Feed 


Stickle 


ay pie \M Equipment 
{ t Cuts the cost of steam 
meted Differential 


Drainage 
ond Boiler Return Systems 
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servatively estimated that unit sizes of 
500 to 600 mw will be used on some 
power systems within the next 10 years 
AIEE paper, no. 55-183, 


Steam turbines 


Close-coupled cross-cempound arrange- 
ment for compact large capability 
steam -turbine-generator units. By 
Charles D Wilson, Allis Chalmers Man- 
ufacturing Co. 

In recent years, there has been a 
rapid growth of electric-power generat- 
ing capacity of public utilities, with an 
inevitable demand for units of larger 
and larger capability. Accumulation of 
design and operating experience points 
to the cross-compound steam turbine as 
best suited to meet requirements of 
larger capability units. Inherent advan- 
tages of close-coupled cross-compound 
arrangement make it idea] for such use. 

The 1800-rpm low-pressure turbine 
provides optimum size of exhaust blad- 
ing required for efficient performance 
of a large machine. Moderate-size gen- 
erators can be used on units of very 
large capability. 

When exhaust pressure is 1 in. Hg or 
less, the cross-compound unit is attrac- 
tive for ratings of 150 mw and larger. 
At exhaust pressures of 1.5 in. Hg or 
less, the cross-compound unit can be 
effectively applied for ratings of 200 mw 
and larger. 

At the present state of development 
of 3600-rpm low-pressure exhaust 
blades, the cross-compound design will 
be required, with few exceptions, for all 
units of 300 mw capability and larger. 
ASME paper no. 54-182. 


Evaluation of nonflammable fluids as 
steam-turbine lubricants. By Dr. CG V 
Browning and Peter G Ipsen, General 
Electric Co. 

Lube oil of the type used in steam 
turbines ignites when it contacts metal 
at a temperature of about 670 F, or 
higher. Today steam temperatures of 
1000 and 1050 F are relatively common. 
With higher steam temperatures, more 
areas of the turbine are hot enough to 
cause spontaneous ignition of any oil 
that escapes from the system. Since 
larger turbines are fitted with greater 
capacity oil systems, there is more oil 
to burn, increasing the seriousness of 
a fire. 

Present arrangements to protect 
against fires are rather costly and, in 
some cases, make maintenance more dif- 
ficult. If a suitable nonflammable 1Ju- 
bricating and hydraulic fluid could be 
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Any way you Iiook at it... 


you get more value when you 


buy the New S°*E°CO. Coal Valve 


Any way you look at it the new S-E-Co. Coal Valve gives you more 
value ... more life expectancy . . . more dependability . . . more 
ease of operation. 

More life because of its heavy construction. The body is made of 4%” 
thick steel with 34” thick flanges. More life because stainiess steel is 
used to combat corrosion — as gate liner, for pinions, gate rollers 
and grease seal retainers. 

More dependability of operation due to the unique ladder racks and 
multiple faced pinions, both of which are self-cleaning so that tooth 
engagement is sure. More dependability since two racks are used, one 
on each side of gate, located far above normal coal flow, to assure 
straight line gate movement without jamming or binding. 


More ease of operation due to large gate supporting rollers equipped 
with ball bearings and grease seals for pressure lubrication from out- 


side the valve body. 


The best costs little more than the average. A S-E-Co. representative 
would be happy to talk it over with you. 


SPECIALISTS IN STOCK Equipment Company 


BUNKER TO PULVERIZER AND 
BUNKER TO STOKER EQUIPMENT 


| ocndintsnnnnninennlebaiidl — 745-P HANNA BLDG., CLEVELAND 15, OHIO 
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Py 4 


@ Lower Maintenance Costs 
© Saving Installation Time 
@ Smaller Inventory of Refractories 


HERE’S MOLDIT—the most success- 
ful line of hydraulic setting castable 
refractory materials for the greatest 
range of industrial heating applica- 
tions 


WITH MOLDIT—mixed as ordi- 
nary concrete—you pour, cast or 
gun your own refractories in any 
size and shape, fast. No high-cost 


; ntory of special shapes to main- Ashpit of large coal-fired boiler completely 
——— ’ . “gunned” with R&I Moldit. Records show 
tain. not a single repair required in 11 years of 

constant service in a number of ash hoppers 


MOLDIT OUTLASTS THE REST. rae ae Chane. 
Air-sets, without prefiring, to full 
refractory hardness, More resistant 
to thermal shock and abrasion. 


PLANTS REPORT SAVINGS up 
to 90% in repair and maintenance 
costs when Moldit Castables re- 
place other refractories. 


Gunning ao 54" thickness of Moldit Chrome 
Refractory on a boiler floor for maximum 
resistance to molten slag at 2750° to 
2850° F. Such floors have been in service 
for 6 and 7 years without a failure, 


FOR EVERY REQUIREMENT 
Send for catalog on 10 different 
Moldit Refractory and Insulating Re- 
fractory Castables. Also get the story 
on R&I Super #3000, the truly 
“wonder” refractory bonding mortar. 


S27 


ORK 5, N. Y. 
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developed, much simplification of the 
present arrangement and piping system 
would be possible. Also, costly fire-pro- 
tection systems installed around the tur- 
bine in many power stations would be 
unnecessary, 

Certain fluids, now available, suffice 
on the basis of nonflammability. ASME 
paper no. 54-F-36. 

Eprror’s Nore: For latest thinking 
on fire-resistant turbine oils, see Power, 
March ’55, pp 75-79. 


Blowing out main turbine steam lines 
before initial operation. Edison Elec- 
tric Institute. 

Cleaning main steam lines by blowing 
them out with steam prior to initial tur- 
bine operation has become increasingly 
important. Blowing with compressed air 
or inspecting for cleanliness generally 
does not produce satisfactory results. 

One turbine manufacturer has numer. 
ous photographs showing steam-path 
appearance of units in operation a year 
or less. Steam paths in some of these 
turbines appear like those in 15- to 20- 
year old units—a result of the shotblast 
effect caused by fine particles. A few 
companies have had to make expensive 
repairs on valve seats, nozzles, blading 
or seals, 

This report is a digest of practices of 
41 companies that recently cleaned main 
steam lines of 17 nonreheat and 24 re- 
heat units by blowing them out before 
initial operation. All but two used steam 
as the exclusive blowing medium. One 
made a preliminary blow with com- 
pressed air before blowing with steam; 
another used only air. 

All 41 companies state that blowing 
is a practical cleening method but some 
indicated the results have not been en 
tirely satisfactory. Though all com- 
panies plan to continue the practice, 
many contemplate procedure changes. 
A large number of piping diagrams are 
included in the report, showing hook- 
ups used, 

Materials found in the piping include 
pieces of weld beads, steel curls, gen- 
eral construction debris, slag, welding 
rod, nails, boiler-tube cap, bottle caps 
and a piece of hacksaw blade. EE/ 
publication no. 54-17. 


Power distribution 


Some fundamentals of equipment 
grounding circuit design. By R H Kau/}- 
mann, General Electric Co. 

An effective equipment grounding 
system should, under conditions of max- 
imum ground-fault current flow, accom- 
plish the following objectives: (1) main- 
tain a low potential difference (perhaps 
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Typifying Expansion Joint Engineering 


At its Best 


LINEAR-SHEAR-LATERAL MOVEMENTS 


Study these sketches showing (somewhat exag- 
gerated, of course) several of the more complex 
movements to which expansion joints are often 
subjected. Do you have such pipe line condi- 
tions? Do you have any installation coming up 
that might involve such movements? 

Here’s the Badger Joint that is designed for 
just such a problem: the TANDEM JOINT. It’s 
available in both Self-Equalizing and Non- 
Equalizing design. The joint movement is con- 
trolled by the tandem bars pivoting on a pin in 
the connecting nipple. Permissible shear or la- 
teral movement depends upon the overall 
length as well as the number of corrugations 
in each unit. Each tandem unit is designed to 
suit the individual job requirements. 

The Tandem Joint is but one of several spe- 


cial types designed for complex pipe line move- 
ments, We'll be glad to study your problem and 
make recommendations. Should yours be a 
straight linear traverse—as most installations 
are—we have a wide range in Directed Flexing, 
Self-Equalizing and Non-Equalizing Joints 
made of copper or stainless steel, with flanged 
or welding ends. 
Badger Expansion Joints come in a variety of types 
and a wide range of sizes: Directed Flexing, Self- 
Equalizing for longer traverses and higher pressure; 
Non-Equalizing, for shorter traverse or when pres 
sures are low. Tandem Joints for combination axial 


and lateral movements; Clevis Joints for angular 
rotation. 


Special Vibration Control Joints; Flexible Pipe 


Line Seals for watertight connection between pipe 
and flood walls. 


BADGER MANUFACTURING COMPANY 


Original and Sole Manufacturer of Badger Expansion Joints 
230 BENT STREET - CAMBRIDGE 41, MASS. 
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TOTAL DYNAMIC HEAO (IN FEET 


4000 2000 


® Composite performance 
curve of 5 sizes of Goulds 
Fig. 3305 pumps. 


() Composite performance 
curve of 19 sizes of Goulds 
Fig. 3405 pumps. 
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3000 4000 $000 


GALLONS PER MINUTE 


Do you need pumping capacity? 
«+. Or head? ...or both? 


With these two groups of Goulds 
centrifugal pumps you can meet an 


extremely wide range of pumping re- 
quirements. 


Goulds Fig. 3405 single-stage pump. 


For volume pumping, 19 sizes of the 


Fig. 3405 single-stage, double-suction 
pump provide capacities up to 6,400 
GPM, and heads to 280 ft. 


For greater pressure requirements 5 


sizes of the Fig. 3305 two-stage pump 
provide heads up w 1,000 ft., and 


Goulds Fig. 3305 two-stage pump. 


Both of these groups of pumps have 
important new design and construc- 
tion features that insure efficient 
operation and long life, Yet, because 
so many of their parts are inter- 
changeable, you can cut your parts 
inventory in two—or better. 

For example, you need only 3 


different shafts for all 24 sizes of 


capacities to 1,200 GPM. 


pumps in both groups. 

We'd like to send you additional 
details about these pumps, includ- 
ing specifications and performance 
curves. Just write for Bulletin 721.6 
about the Fig. 3405 single-stage 
pumps, and Bulletin 722.6 about the 
Fig. 3305 two-stage pumps. We'll 
be glad to send you copies of both. 


- 
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More TECHNICAL BRIEFS 


Begins on page 158 


50-y maximum) between machine 
frames, equipment enclosures, conduc 
tor enclosures, building metallic struc- 
ture, and metallic components con- 
tained therein to avoid electric-shock 
hazard and unwanted circulating cur- 
rent and (2) incorporate adequate con- 
ductance to carry this maximum short- 
circuit current without thermal distress 
and the attendant fire hazard. 

There is good reason to believe that 
current flew in the equipment ground- 
ing system in a-c power systems will 
not stray far from the power cable over 
which the outgoing current flows. It 
follows that the installation of conduc- 
tive material in an equipment ground 
system can be ineffective unless proper- 
ly located. This is not only wasteful but 
creates a false sense of security. 

This paper presents the results of a 
special series of full-scale tests dealing 
with this problem and an analysis of cir- 
cuit behavior. AIJEE paper no 54-244. 





TO OBTAIN COMPLETE TEXT 


Material for these abstracts 
comes from the following sources 
unless otherwise stated. Order 
complete paper from sources, not 
Power. 

American Society of Mechani- 
cal Engineers. Identified by ini- 
tials ASME and obtainable 
through ASME, 29 W 39th St, 
New York 18, New York. 

American Institute of Electrical 
Engineers. Papers, designated 
“AIEE CP, no. number,” may in 
some cases be obtained from the 
author, not AIEE. Papers identi- 
fied by AIEE and number, may be 
obtained from AIEE, 33 W 39th 
St, New York 18, New York. 

Edison Electric Institute. Iden- 
tified by initials EEI and obtain- 
able by purchase from EEI, 420 
Lexington Ave, New York 17, 
N.Y. 











James B Cunningham, president of Re- 
public Flow Meters Co, and Alex B Bailey, 
retired Commonwealth Edison Co vice-pres- 
ident, have been named co-chairmen of the 
75th anniversary meeting of the American 
Society of Mechanical Engineers. The meet- 
ing will be held on Nov 13-18 at the Conrad 
Hilton Hotel, Chicago, Ill. Cunningham and 
Bailey are former national presidents of the 
society and are chairman and vice-chairman, 
respectively, of the board of trustees of 
Illinois Institute of Technology. 


Special Summer program on “Industria! 
applications of heat transfer to electronics” 
will be offered at Massachusetts Institute of 
Technology from June 14-24. 
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““Under Way On Nuclear Power’’ 


As she blinked this terse message, the USS Nautilus 
cast off and steamed to sea leaving an old era of 
oceanic travel in its wake, 


This is the first nuclear-powered, steam-turbine- 
driven submarine ever to be built. With the eyes 
of the world watching, it was a project with no 
margin for failure. Exhaustive sea trials which 
tested every feature of her equipment proved that 
the only acceptable result—success—had been 
completely realized. 


We take pride in Walworth’s share in this mo- 
mentous achievement. For, from the days when 
the Nautilus was still on the drawing board to the 
last stage of construction, Walworth engineers 
worked directly with the Electric Boat Division of 
WA LWO at T te the General Dynamics Corporation—helping with 
the myriad of piping problems this new concept 
of transportation posed. Now the Nautilus pre- 
valves ... pipe fittings... pipe wrenches pares to join the fleet with Walworth Valves and 
60 East 42nd Street, New York 17, N. Y. Fittings, both standard and special items, installed. 


Manufacturers since 1842 


DISTRIBUTORS IN PRINCIPAL CENTERS We are glad to be aboard. 
THROUGHOUT THE WORLD 
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Thermostatic Element Acts Upon 
Diaphragm And Lever Which > 
Control Pressure Regulator 


Manvel Control For 


anual Setting 
For Desired 
Temperature 





Pressure Regulator 


Standard, 
Interchangeable 
Regulator Body 
And Ports 


Renewable Stainless Steel 
Weoring Ports 








Costs No More Than Less Sensitive Separate Units 


The new Keckley Type PTM modulating pressure-temperature 
regulator establishes a new standard of accuracy of temperature 
regulation for batch processing, air ducts and other exacting control jobs. 
As temperature tends to vary, the thermostatic control unit acts 
upon the pressure regulator to reduce or increase steam pressure. 
Pressure will modulate smoothly and rapidly between the initial 
setting and zero, thereby preventing overrun. Rate of pressure modulation 
is adjustable, giving the user a wide choice of control. 


This new valve costs no more than separate Pressure and 
Temperature Regulators but gives much finer control and a 
simpler installation. Originally developed to meet exacting TVA 
specifications, Type PTM is a refinement upon 
earlier Keckley types, which are still catalogued 
for average requirements. 


Ask for your copy of the new Catalog 54-A 
describing the complete Keckley line of Steam and 
Liquid Control Equipment. 


* 
. 


400 W. MADISON ST. 
CHICAGO 6, ILLINOIS 





More POWER NEWS 


Begins on page 156 


World Power Conference 
to be held in Vienna 


> “THE sources OF ENERGY of the 
world in the course of technical and 
economic development” is the theme of 
the World Power Conference, to be held 
in Vienna, Austria, June 17-23, 1956. 

Main subjects on the program are: 
the level of power development in dif- 
ferent countries; upgrading of fuel; 
utilization of primary energy sources; 
and international cooperation in the field 
of power production and distribution. 

Experts throughout the world have 
been invited to submit reports to the 
host committee of Austria through their 
specific national committees. A simul- 
taneous translation system will transmit 
all speeches and discussions into Eng- 
lish, German and French. 





Calendar of Events 


Apr 13-15—American Institute of 
Electrical Engineers, Southern district 
meeting, Soreno Hotel, St Petersburg, Fla. 
Full information from AIEE, 33 W 39th 
St, New York 18, New York. 


Apr 18-20—Third National Air Pollu- 
tion Symposium, Huntington - Shearton 
Hotel, Pasadena, Calif. Details from Stan- 
ford Research Institute, Stanford, Calif. 


Apr 19-21 —Oil-Heat Institute of 
America, Inc, 33rd annual convention. 
Conrad-Hilton Hotel, Chicago, Ill. Details 
from OHI, 500 Sth Ave, New York 36, N. Y. 


Apr 27-29—Society for Experimental 
Stress Analysis, spring meeting. Hotel 
Statler, Los Angeles, Calif. Details from 
W M Murray, SESA, Box 168, Central 
Square Station, Cambridge 39, Mass. 


May 4-6—American Institute of Elec- 
trical Engineers, Middle-Eastern district 
meeting, Deshler-Hilton Hotel, Columbus, 
Ohio. Details from AIEE, 33 W 39th St, 
New York 18, New York. 


May 18-20—American Institute of 
Electrical Engineers, telemetering con- 
ference. Hotel Morrison, Chicago, Ill. De- 
tails from AIEE, 33 W 39th St, New York 
18, New York. 


May 22-26—Air Pollution Control As- 
sociation, 48th annual meeting, Detroit, 
Michigan. Information from APCA, 4400 
5th Ave, Pittsburgh 13, Pennsylvania. 


May 30-June 10—Canadian Interna- 
tional Trade Fair. Toronto, Canada. De- 
tails from CITF, Exhibition Park, Toronto, 
Ontario, Canada. 


June 7-10—American Welding Society, 
national spring meeting. Hotel Muehle 
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Distilling fresh water from the sea 
is one of many services Bridgeport 
Condenser Tubes perform depend- 
ably and economically. 


The reason is simple, and impor- 
tant. Bridgeport Tube Alloys are 
carefully selected to meet the con- 
ditions in each application... assur- 
ing you the most effective perform- 
ance possible over the longest time. 
The right alloy handles each job, 
whether in marine or stationary 
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power plants, chemical or process 
plants, refineries or off-shore drill- 
ing rigs. 


You get the biggest return pos- 
sible, in terms of service, from your 
condenser tube dollars. 


Bridgeport Technical Service will 
be glad to analyze your application 
and recommend the Bridgeport 
Condenser or Duplex Tube best 
suited to your operating conditions. 





Pure, fresh water for drilling mud 
make-up, engine cooling, and drinking 
is distilled from the sea on this rig by 
a Cleaver-Brooks Sea Water Evapora- 
tor equipped with Bridgeport Arsenical 
Admiralty Condenser Tubes. 
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Warren Six Stage Boiler Feed Pumps installed 
at a Southern Board and Paper Mill. 


Boiler Feed Pumps may look much alike, type for type, but it is 


well to keep in mind such intangible factors as: 


@ Experience and integrity of the manufacturer 

@ Dependability of product 

@ Know-how, Workmanship, Service 

@ Maintenance and Repairs 

@ Lost production due to down-time 

@ Early replacement because of ‘tight’ original recommendations 


It is impossible, of course, to get these items into your “specs,’’ or 
the supplier into his ‘“‘quotes,’’ but don’t overlook their importance 
with relation to price, possible future requirements 


and production continuity. 


Get your share of “intangibles” . . . specify 


WARREN STEAM PUMP COMPANY, INC. 


Warr n Massachusetts 


More POWER NEWS 


bach, Kansas City, Mo. To be held in con 
junction with annual Welding Show at 
Municipal Auditorium, Kansas City, on 
June 8-10. Details from Banner & Grief, 
18 E 41st St, New York 17, New York. 


June 14-16—American Institute of 
Electrical Engineers, in cooperation with 
American Physical Society and American 
Institute of Mining and Metallurgical Engi 
neers, magnetics conference and exhibition. 
William Penn Hotel, Pittsburgh, Pa. De- 
tails from Richard Rimback Associates, 845 
Ridge Ave, Pittsburgh 12, Pa. 


June 20-24—American Society for En- 
gineering Education, 63rd annual meet 
ing. Pennsylvania State University, State 
College, Pa. Details from Prof K L Hold 
erman, general chairman, 103 Mechanical 
Engineering Bldg, The Pennsylvania State 
University, State College, Pa. 


June 26-July 1—American Society for 
Testing Materials, 58th annual meeting 
Chalfonte-Haddon Hall, Atlantic City, N. J 
Details from ASTM, 1916 Race St, Phila 
delphia 3, Pennsylvania. 


Design Engineering Show 
postponed to Spring, 1956 


> Tue Desicn Encineerinc Snow, 
scheduled to be held in Philadelphia 
in May, has been postponed until late 
Spring in 1956. The announcement was 
made by Clapp & Poliak, Inc, managing 
firm for the exposition. 

Although two successful shows were 
held under the name of the Basic Mate 
rials Exposition, it was decided in Jan- 
uary to expand the concept of the ex- 
position and accompanying conference 
to include all aspects of design engi- 
neering. However, sufficient time was 
found lacking to arrange for necessary 
changes required by the new concept. 


The Chugach Electric Assn, Anchorage, 
Alaska will add 5000 kw of generation and 
a new transmission line network to its 
present facilities. The $6.3 million program, 
involving hydroelectric development on 
Kenai Peninsula, will be financed by a 


$5 million REA loan. 








1955 
AWARD PROGRAM 


Have you recently modern- 
ized any of your power serv- 
ices? Tell us about it. You 
may be in the 1955 award 
picture. See p 95. 
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simple 
compact 


sturdy — 
efficient 


ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 
NEW YORK « PITTSBURGH + CHICAGO « HOUSTON + LYNCHBURG, VA. 
Virginia Gear & Machine Corp., Lynchburg, Vo. 
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Here are features which make these single reduc- 
tion Spiral-Bevel Units outstanding: 


High Efficiency . . . 97, 98% with small heat 
loss. 


Precision generated Spiral-Bevel Gears, case 
hardened for long service life. 


Heavy duty housing construction. 


High dome permits mounting fan directly on 
unit, with ample clearance below fan blades. 


Spiral-bevel pinion is supported by additionai 
outboard bearing, thus preventing any pos- 
sible pinion deflection. 


Oversize bearings give extra long life. 


Top bearing is continually flooded with oil— 
no grease fittings are necessary. 


Economical to operate. 
Reducer meets all AGMA standards, 


These widely used Cooling Tower Drives are made 
in 5 sizes, rated from 15 h.p. to 75 h.p. at 1750 
r.p.m. motor speed, with Ratios ranging from 312 
to 94:1, 


Be sure your next Cooling Tower is equipped 
with this dependable Philadelphia Drive. Literature 
upon request. 


Write for Catalog CT-53, 
which illustrates and fully 
describes all types of Phila- 
delphia Cooling Tower 
Drives and their applications: 
Spiral Bevel, Helical-Spiral 
Bevel and Worm Gear. 








Heat saved, money saved. K&M insulations efficiently conserve heat 
on the drip receivers and piping shown here. The units are part of 
the Pennsylvania Power & Light Company's Martins Creek Steam 
Electric Station, near Maztins Creek, Pa. 





Keep Heat Losses Down with 


K&M HIGH PRESSURE INSULATIONS! 


Efficient heat conservation means real dollar savings. Get 
those savings by using K&M high pressure insulations— 
known for years for their exceptional efficiency in mini- 
mizing heat losses. 


K&M “Featherweight”® 85% Magnesia and K&M 
Hy-Temp Insulation last the life of the equipment they 
serve, They withstand moisture, vibration, and frequent 
temperature changes. Both are supplied in various sizes 
and thicknesses. When used together, these materials— 
with staggered joints—eliminate the heat loss that nor- 
mally occurs in single layer installations when expansion 
causes joints to open 


Efficiency to 1900° F. K& M Hy-Temp Insulation is used 
on applications where temperatures rise to 1900° F. 
It’s made of diatomaccous silica combined with heat- 
resistant mineral fillers and asbestos fiber. Usually, it’s 


applied in combination with K&M “Featherweight” 
85% Magnesia. 


Efficiency to 600°F. K& M ‘‘Featherweight’’ 85% 
Magnesia is used for effective insulation of piping and 
equipment with temperatures up to 600° F. 85% of 
this material is composed of basic carbonate of magnesia, 
the remainder of asbestos fiber. 


Efficiency to 450°F. K&M “Featherweight” Water- 
Resistant Magnesia Insulation is used on equipment with 
temperatures up to 450° F. It is especially effective 
where severe water exposure may damage insulation, 
or where high humidity and moisture are present. 


Act teday. Don’t let continued heat losses keep operating 
expenses piling up. Contact your K&M distributor for 
information on these insulations, or write directly to us. 


KEASBEY & MATTISON 
COMPANY * AMBLER © PENNSYLVANIA 
IN CANADA; ATLAS ASBESTOS COMPANY, LIMITED, MONTREAL, TORONTO, WINNIPEG AND VANCOUVER 
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MASONEILAN No. 11 


FOR STEAM 


ore 


Sensitive Response 


Users report this Masoneilan No. 11 is the most 
accurate, dependable Pilot Operated Steam Pressure 
Reducing Valve they've ever used. Superfinished 
stainless-steel pilot valve, housing, and main valve 
practically eliminate sticking or corrosion. 


Less Maintenance Expense 


Service records show maintenance usually consists of 
little more than keeping the moving parts clean, 

All parts may be removed and replaced with the valve 
in the line. A wider range of reduced pressure 
settings... and an unusually sturdy construction — 
make it the finest, most economical valve in its class. 


Available for initial pressures up to 250 psi. Sizes 
Vy" to 2” in bronze; 24" to 4” iron; or 4" to 3” steel. 
For more information, write Mason-Neilan Regulator 
Company, 1186 Adams Street, Boston 24, Mass. 





MASONEILAN 
REG rheaht td 


No. 11 for steam No. 71 for air No. 227 for water No. 33 for steam, air trad from cata 1 Mason-Nellan Distributor. 
Use his experience. 
Save work, save time. 
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From stock fo you... 


Fast! 


In addition to the well stocked shelves 

of your USG Distributor, USG stocks 

over 200,000 gauges in a variety of types, 

sizes and ranges to meet every industry need. 
Your USG Distributor has on his shelves, or 

can get for you fast, any quantity of gauges you 

want for any application. See your USG Distrib- 

utor for all your gauge requirements. 


‘Z , 
UNITED STATES GAUGE Mtdigft Virwudgunlers 
™ . e FOR OVER 50 YEARS 
United States Gauge, Division of American Machine and Metals, Inc., Sellersville, Penna. 
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MANY [2 

STOCK GAUGES 

ARE “SPECIALS” 
WITH OTHER MAKERS 


For over 50 years USG has been 
designing and producing gauges for 
more original equipment manufac- 
turers than any other instrument 
company in the world. 

Many of USG’s “‘special’”’ designs 
have become standard stock items 
in the industry. Many others that 
are “standard stock” at USG require 
expensive special production with 
other instrument manufacturers. 

To meet special gauge require- 
ments economically, USG maintains 
the world’s largest stock of gauge 
components to meet any pressure 
sensing and actuating need. 

In addition to these huge stocks 
for special designs, USG inventories 
over 200,000 standard gauges in a 
variety of types, sizes and ranges 
for practically every industry 
application. 

To assure higher quality gauges 
with enduring accuracy, USG main- 
tains the most rigid quality control 
system in the instrument industry. 
This rigid inspection system is sup- 
ported by a Standards Laboratory 
with masters measuring from low 
vacuums to super pressures. 

USG’s facilities are economically 
integrated for large volume, quality 
controlled production, assuring 
better gauges—-with enduring accu- 
racy—in every competitive price class. 


Above, a portion of USG’s Research 
Laboratory. Here constant testing of 
materials under customer operating 
conditions assures optimum efficiency 
and long gauge life. 
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| 
This DATA may solve YOUR piping problem 


@ Here is the up-to-date story of 
Yoloy Continuous Weld Pipe—a re- 
markable low alloy steel whose 
nickel-copper content gives it unique 
ability to withstand corrosion, abra- 
sion and shock. These outstanding 
advantages combined with high 
strength, ductility and weldability 
make Yoloy Pipe an excellent selec- 
tion. 

Proved by 18 years of satisfactory 
performance, Yoloy is highly recom- 
mended by users in such service as 
radiant heating, snow melting, gas 
line gathering, brine lines and other 
industrial piping. 

This new folder presents the facts 
and figures on Yoloy’s physical and 
chemical properties, with data on 
sizes now available and other infor- 
mation you'll need to select Yoloy 
Continuous Weld Pipe to meet your 
special requirements. Write for a 
copy today. 


THE YOUNGSTOWN SHEET AND TUBE COMPANY 


. 
Manufacturer f ¢ and Yoloy Steel 
ELECTROLYTIC TIN PLATE 


PLA : 
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As abundantly demonstrated in thou- 
sands of successful installations, the 
simplest, most economical and most reliable 
source of compressed air for all pnuematic 
plant services is the Fuller vane-type 
Rotary Compressor. 
This compressor has an irreducible number 
of moving parts—rotors, blades and 
bearings—and for this reason it is ideally 
adapted for continuous service in out- 
of-the-way locations without attention. 
With direct-connected motor drive and 
operating with incredible lack of vibra- 
tion, these compressors run for days on 
end without even being seen, much 
less inspected. 
When you need such performance, it 
will pay you to specify Fuller Rotaries— 
for pressure up to 125 psig. and capacities 
to 3300 cfm. 
Detailed information on design charac- 
teristics, and typical applications will 
be forwarded promptly on request. —— a 


+ 
FULLER COMPANY, Catasauqua, Pa. | ul i ler 
1317 GENERAL AMERICAN TRANSPORTATION CORPORATION SUBSIDIARY 
S°! Chicago + San Francisco - Los Angeles + Seattle - Birmingham she 


pioneers in ne ng AiR 
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FOR pet! icf 
MAINTEN* 


USED THE WORLP 


a 


and A 


on land 


Write today for free technical — 
information on any of these 
guaranteed Pero.in Propucts; 


Algae Preventive 
Rapid Cleaner 
, ; Condenser Treatment 
50 YEARS OF PROGRESS have built a world-wide Boller YoanGainte 
PEROLIN organization. PEROLIN PRODUCTS meet the Soot Remover 
Tank Coating 
Brine Treatment 
and they are the choice of engineers the world over. Drain Cleaner 
Feed Water Treatment 
Whatever your problem, wherever you are, just call Fuel Oil Treatment 
Humidifier Treatment 
Water System Treatment 
Diese! Fuel Oil Treatment 


Steam and Return Line Treatment 
LD 


‘emp ln The PEROLIN COMPANY, M&e. 


Moanvtacturing Chemists since 1904 


C Bad, SINCE 1904 10 E. 40th 59, 1112 W. 37th 1, 
; MEW YORK 16 CHICAGO 9 


51 WAREHOUSES IN THE U. $., CANADA, 
AND FOREIGN COUNTRIES 


maintenance needs of power plants on land and sea 


a PEROLIN representative and let him help you. 


A BAL ££. 2 aw TY Ue YY Oo Ff i Sm fe ae THE woertueo OVER 
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(count ‘em 
Comforts 


for your 
Comptroller 


HY? Because these Taylor in- 
struments will help you increase 
operating efficiency and cut costs. 
That's enough to warm the heart of 
the coldest finance man. Of course, 
these are only a few of the complete 
line we can offer you for better 
measurement or control of tempera- 
ture, pressure, flow or liquid 
level, Ask your Taylor Field 
Engineer! Taylor Instrument 
Companies, Rochester, N.Y.., 
and Toronto, Canada, 


TAYLOR 


258 


TAYLOR INDUSTRIAL 
THERMOMETER 
Ideal wherever an 
accurate check is 
needed on recording 
or controlling instru- 
ments. Available in 
many standard ranges 
and mounting angles. 
BINOC* tubing makes 
it 3-times-easier-to-read. 


TRANSET* COMPUTING RELAY 
A pneumatic, force-balance 
transmitter for adding, sub- 
tracting, averaging and ra- 
tioing. For intricate appli- 
cations requiring close com- 
puting accuracy. Handles up 
to 3 separate pneumatic input 
pressures with .5% accuracy. 


RECORDING FULSCOPE* CONTROLLER 
For desuperheaters, or for any 
close, accurate control of tem- 

perature, pressure, flow or liquid 

level. Quickly adapted to operat- 
ing requirements. 


NEW 6” DIAL INDICATOR 
For temperature and pressure meas- 
urements. Has an all-new design 
movement for greater sensitivity on 
any type of measuring job. New case 
can be flush or face mounted, is fume 
and moisture proof. Big selection of 
standard ranges. 


TAYLOR TRANSAIRE* DIFFERENTIAL 
PRESSURE TRANSMITTER 
A rugged, dependable and accurate 
instrument designed to measure flow, 
liquid level or specific gravity. Taylor's 
latest addition to TRANSET System of trans- 
mitters, receivers and controllers. 


TAYLOR TRANSAIRE TEMPERATURE TRANSMITTER 
Compact and super-responsive. Designed to 
measure and transmit smallest temperature 
changes up to 1,000 feet with great accuracy. 
Provides dynamic accuracy, thanks to derivative 
action in the measuring circuit. Similar instru- 
ments for highly accurate pressure measurement. 


*Reg. U.S. Par. OF 


INSTRUMENTS MEAN ACCURACY FIRST 
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PER INSTALLED LINEAR FOOT OF ANY 
HOT UNDERGROUND PIPE INSULATION 


280" /) 





PIPE WALL——> 


ZONE 1 First line of 
defense against heot loss, 
orrosion and moisture: a 
dense semi-plastic core of 
GILSULATE fused on by the 


pipe’s own heat 





ZONE 2 
defense against heat loss 
and water: o sintered zone 
of GILSULATE porticles 


ee 
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ZONE 3 — A zone of un 
fused GILSULATE provid 


~ Second line of 


ing @ final margin of ther 
mal insulation with a high 


load carrying capacity 








GILSULATE’ 


. the triple-zone insulation that fuses itself 


into lifetime protection for hot underground pipes. Water-proof, 
corrosion-proof, root-proof, acid/alkali-proof. 


Compare your present insulation meth- 
ods with Gilsulation ®; 


1, Pour Gilsulate granules out of the 
bag onto the pipe; tamp it down. 


2. Backfill: the job is insulated! 


Gilsulate—nature’s own insulation—is a 
unique, solidified hydrocarbon that vir- 
tually installs itself. Normal pipe-heat 
(up to 520°F) does the rest—fuses the 
Gilsulate to the pipe in hours, forming a 
massive circular solidified sheath. 


Gilsulate costs less installed per linear 
foot than any other underground pipe in- 
sulation...it’s easiest to use...and has 
been tested in scores of the country’s larg- 
est and most important installations. 


THE TRIPLE-ZONE INSULATION 
For LIFETIME PROTECTION 
Or Hot UNDERGROUND Pps. 


Some additional Gilsulate advantages: 

e 3 grades available—220° to 520° F 

e needs no sleeves or mechanical 
sheaths 

e requires no mixing or special han- 
dling 

e can't be punctured — leave rocks in 
backfill 

e pipe expands and contracts within 
Gilsulate structure 

e proved in actual use in hundreds of 
new construction and replacement 
installations 


Send coupon for descriptive literature. 
AMERICAN GILSONITE COMPANY 


SALT LAKE CITY, UTAH 
Affiliate of Barber Oi! Corp. & Standord Oil Co. of California 


Pees ew ee SSS SS SS SSS Ss we 


NAME 
TITLE... 
COMPANY 


ADDRESS 
Ld 


SOW TEMPERATURE 


No skills necessary—simply pout 
Gilsulate out of 100 pound bag, 
tamp and backfill, Can be used 
under any and all conditions—no 
matter how many pipes, what- 
ever the space. 


American Gilsonite Compony 


134-F West Broadway, Salt Lake City 1, Uteh 
or 1145 East Jersey Street, Elizabeth 4, N. J. 


Please send me descriptive literature on Gilsulate 





3:59.4 or 
4:01.4 


“Theres enough difference 
“To make all the difference 


A difference of only 2 seconds ... but it made sports history on May 6, 1954, 


when the first under-four-minute mile was run in Oxford, England. 


The differences in quality and performance that Scovill 

builds into its Heat Exchanger Tube, while they also may 

seem small, can make a big difference in improving your operating 
record. Scovill Phosphorized Admiralty Heat Exchanger Tube, for 
example, begins its long service life with an added advantage. It is 
initially hot-extruded from billets continuous-cast by Scovill’s pioneer 
process. This means sounder metal — smooth, dense, free from pits or 
porosity. It means new uniformity of chemical composition, 


with optimum and uniformly distributed phosphorus content. 


The next time you have a new installation or a re-tubing 
job, let us show you how these differences in 


Scovill Heat Exchanger Tube work for you. 


Scovill Manufacturing Company, Mill Products Division, 


99 Mill Street, Waterbury 20, Connecticut. Phone PLaza 4-1171. 


HEAT EXCHANGER TUBE 


Phosphorized Admiralty « Admiralty « Arsenical Admiralty « Muntz Metal « Naval Brass « Red Brass, 85% + Deoxidized Copper 
Arsenical Copper « Copper Nickel, 10% & 20% « Cupro Nickel, 30% + Aluminum Brass « Aluminum Bronze, 5% « Duplex Tube 
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PACIFIC GAS & ELECTRIC 


USES A HYDRYER TO 


Pacific Gas & Electric, San Francisco, Calif., 
uses a Pritchard HYDRYER® to dry instrument 
air at their Contra Costa Steam Plant, Antioch, 
Calif 


ment air receivers and discharges into a single 


The HYDRYER receives air from instru- 


header supplying the plant instrument and 
control air system. 


This packaged, Pritchard unit continuously 
delivers air with a dew point temperature not 


>, gener RV 


~ *™ 


~ 


COOL/NG SOWFAS 
GAS 4 A/A TREATING £OU/AMENT 


nooo 


MOPAR SENMTATIVES 
4 BAINC/AAL C/TES 
FROM COAST 


7O COAST 


DRY INSTRUMENT AIR! 


in excess of ~-20°F. capacity, 420 CFM at stand- 
ard conditions; pressure 100 psig; temperature, 
80°F. 


The many repeat orders on HYDRYERS prove 
their performance record in the drying of in- 
strument air and other gases in many industries. 
Find out more about these dependable, packaged 
dehydration units by writing for bulletin 
16.0.081 today! 


| 


SNOUSTAV'S 
PARTNER FOR : 
PROGAESS 


s¥r.Pritchard «co. 


OF CALIFORNIA 


‘ord ‘ rm 


Dept. 445, 4625 Roanoke Parkway, Kansas City 12, Mo 
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Fly Ash Problem 
Solved By Central Station 


This Pennsylvania utility felt that as long as you can see 
dirty stack discharge, you have a problem, To solve it, 
they decided to insist on fly ash collection equipment 
with very high efficiency. 

The electrical precipitators they chose, which were 
placed after existing mechanical collectors, are Cottrells, 
built by Research-Cottrell. Their effec- 
tiveness is demonstrated in the above unretouched photo- 


designed and 


graphs. At the left, the precipitators were turned off long 
enough to take the picture showing the volume of fly ash 
discharged by the boilers. At the right, the precipitators 
are turned back on. Stack discharge is visually clean. 

This is another example of industry's trend toward 
establishing its own higher standards for nuisance abate- 
ment. Research-Cottrell, which has made more fly ash 
installations than any other company, cites the following 
comparison: 

In the period from 1923 to 1939 only 11% of its power 
plant customers specified fly ash collection efficiency of 95 
to 98%. In recent years, that 11%,has risen to fully 90%. 
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One reason, of course, is the generally increasing em- 
phasis on community relations. Another factor is that far- 
sighted companies are anticipating stricter smoke regula- 
tions. They are anxious to install equipment that will end 
their smoke problems now and also prevent such problems 
from occurring in the future. 

Still another factor is this. In recent years, with modern 
coal pulverization and advanced boiler design, there has 
been an increase in the fineness of fly ash particles. This 
calls for the most efficient equipment available. 

Read—in Bulletins FA and Ml—about Cottrell equip- 
ment and the Research-Cottrell’s MI Rapper. This device 
eliminates rapping puffs and enables the precipitator to 
maintain, continuously, its high collection efficiency. 
Write for your copies today. 


RESEARCH-COTTRELL, INC, 
A WHOLLY OWNED SUBSIDIARY OF RESEARCH CORPORATION 


Main Office and Plant: Bound Brook, N. J. 
405 Lexington Ave., New York 17, N.Y. + Grant Building, Pittsburgh 19, Pa. 
228 N. La Salle St., Chicago 1, ill. + 111 Sutter St., San Francisco 4, Cal. 
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rerry souv-wnee. SIMPLICIT y 


MEANS SUSTAINED HP 


A Terry solid-wheel turbine is simplicity itself. 
Particularly the rotor. This is a single forging 
of special composition steel. And, unlike a 
built-up wheel, has no separate parts to loosen 
or work out. 


Blade wear which might occur after years 
and years of usage is of little consequence, 
because the power-producing action of the 
steam takes place on the curved surfaces at the 
backs of the buckets. Thus wear does not 
materially affect horsepower or efficiency. 


The blades can’t foul. There is a one inch 
clearance on either side of the wheel and, in 
addition, the blades are double rim protected. 
There is no need for close axial blade clearance, 
because the steam enters the buckets at right 
angles to the shaft. 


Perhaps you, too, can profit from Terry solid- 
wheel stamina, Bulletin S-116 gives complete 
details. Send for a copy today. 





TERRY STEAM TURBINE COMPANY 
TERRY SQUARE, HARTFORD 1, CONNECTICUT 


This Terry solid-wheel turbo-geared unit is rated 
600 hp, 4000/650 rpm for 820 psi, 825°F steam with 
275 psi back pressure. 
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How COOPER-BESSEMER Power 
digs out Al2O3. 2SiO2. 2H20... 
and piles up economy 


This heavy duty Cooper-Bessemer powered Bucy 


rus- Evie wetking dragline, 


Claeys 


owned by Seuthern 
inc., t¢ weed te rio everburden in the 


clay area running northeast from Macon, Georgia 


DIESELS @ 
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1L.O,, 2Si0,, 2H,O . chemical symbol for 
kaolin . . . is a special kind of clay required 
by the paper, ceramic and rubber industries. 


In Georgia, where 80° of the nation’s kaolin 
supply is found, a 550 hp Cooper-Bessemer diesel 
supplies digging as well as walking power for this 
big Bucyrus-Erie 7-W dragline used to strip over- 
burden from kaolin. 


Stripping to a depth of 100 feet takes a lot of 
“drag,” and an equal amount of Diesel stamina 
and flexibility. I¢ means hour after hour of no- 
load-too-full load operation at nearly constant 
governor-controlled speed, 


With Cooper-Bessemer Diesel power, there's not 
only top availability, but instant response and 
smooth operation at any load... on the most rug- 


GAS ENGINES @ GAS-DIESELS ® 


~w 

raf. 2 
- 

me 


ged of dragline jobs. It adds up to maximum pro 
duction at minimum cost. 


If your plans call for powering or repowering 
mobile, stationary, marine — contact our nearest 
office for complete facts on Cooper-Bessemer ad 
vanced, money-saving features. 





MOUNT VERNON, OHIO 


ii i 
COOPER-BESSEMER 


GROVE CITY, PENNA, 


New York City © Seattle, Wosh. © Bradford, Po. * Chicago, lil. 

Houston, Dalles, Greggton, Pampo ond Odessa, Texas 

Washington, 0. C. © Shreveport, lo, © San Francisco, los 

Angeles, Colif. * St. lowis, Mo. © Gloucester, Moss. © New 

Orleans, lo. © Tulse, Otte. * Cooper-Bessemer of Caneda iid., 
Edmonton, A'berto—Halifox, Nova Scotia. 


ENGINE-DRIVEN AND MOTOR-DRIVEN COMPRESSORS 
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How to Select an Economical 
Temperature Regulator 


First of all, what does economy mean 
where temperature regulators are con- 
cerned? In some industries it means 
improvement of product or reduction 
of spoilage through closer control of 
process temperatures. In others, it 
means the paring down of operating ex- 
pense. The price of the regulator itself 
is a relatively small factor. 

Today’s buyers are shopping for: 

1. Accuracy of control — not only 
when the regulator is new, but 
throughout its service life 
Dependability — to prevent loss 
of production time 

3. Minimum installation and main- 
tenance cost 


Here are a few tips on what to look for 
when you're installing a new or replac- 
ing an old temperature regulator — 


Packless construction . . . and for this 
reason: A diaphragm agg nye 
regulator minimizes friction. There are 
no closely fitted parts to stick or bind 
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because of uneven expansion or collec- 
tion of foreign matter. Also, there’s less 
maintenance, since no repacking is ever 
required, 

A guarantee against wire drawing 
of the seats and discs. Insist on it. This 
guarantee in combination with single 
seat design assures you of tight shutoff; 
you avoid expensive steam losses as 
well as loss of product in a process 
application. 

Broad control range. In a standard 
regulator you should expect a control 
range of 100 F, And make sure the unit 
you select has a vapor tension thermo- 
stat that can take over-temperatures of 
at least 100 F., 

Easy maintenance. Why ask for grief? 
Your temperature regulator should be 
basically simple in design so that it can 
be serviced by average plant personnel, 
All parts should be readily accessible 
for testing and cleaning. 


Double duty. There's no point in buy- 


ing a separate pressure regulator when 
you can select a temperature regulator 
that combines both temperature and 
pressure control within the same unit. 


Self-operating. Make sure you get a 
regulator that operates on its own initial 
pressure, By doing so, you avoid the 
purchasing and maintenance of an air 
compressor plus air piping, and you're 
sure of uninterrupted operation during 
electric power fallures. 


All of these points are important to you 
when it comes to selecting an econom- 
ical temperature regulator, Perhaps you 
didn’t realize you could expect so much, 
And perhaps you didn’t realize that 
Spence Temperature Regulators offer 
all these features and more. May we 
send you our Bulletin T 500 containing 
further details? 


SPENCE ENGINEERING COMPANY, INC. 
Walden, New York 





q* Monel pump shaft being installed by utility 

company to avoid costly periodic breakdowns previously 
encountered with steel shafts in pumps circulating 
polluted and corrosive salt water. “K” Monel can be heat 
treated for great strength and hardness, 


Monel pump valve for reciprocating circulating water 
pump withstands severe erosion-corrosion. Monel’s 
tensile strength and resistance to fatigue are as high or 
higher than those of structural steel. 


Some pumps are built to last; others aren’t. But 
you can increase the service life of your pumps if you 
choose pump parts with the right kind of “life 
insurance.” That means parts made of materials 
with exceptional resistance to corrosion, 

fatigue, erosion and wear; parts of high strength 
and hardness. 

Outstanding among these more durable materials 
are the Inco Nickel Alloys like Monel®, “K”® Monel 
and “S’® Monel. A majority of pump users have 
found that with these alloys, pump parts last 
much longer. 

The next time you have to repair one of 
your pumps, ask your pump manufacturer to 
duplicate the part in one of the Inco Nickel Alloys. 
And write Inco for the helpful booklet, How to 
Get Longer Service from your Pumps. 


Cast “S” Monel liners reduce wear on 
pistons where gritty corrosive liquids are 
found. The resistance of “S” Monel to 
cavitation-erosion makes it ideal also for THE INTERNATIONAL NICKEL COMPANY, INC. 
impellers in centrifugal pumps. Users have 67 Wall Street, New York 5, N. Y. 

reported “S” Monel impellers lasting 3 to 

30 times longer than other materials. 


More POWER for you... with MONEL Nickel Alloys 
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Oil Company's Barton Chem- 


The new $30 million Lion 


ical Plant at Luling, La. pro- 
duces 300 tons daily of 
essential nitrogen fertilizer 
materials to boost crop yields 
and reduce unit production 
costs on the nation's farms. 


a a 


LION OIL COMPANY’S 


BARTON CHEMICAL PLANT 


PRINCIPAL DATA, EACH UNIT 
125,000 pounds per hour capacity 


Fusion welded steam and water drums designed for 
725 Ibs. S.W.P. 

Superheater delivers steam at 750°F, total temperature, 

Water cooled furnace. 

Burners for Gas and Oil fuel. 

Vogt offers a complete line of custom built type and 
package unit type steam generators. Available in bent tube 
types and straight tube, forged steel sectional header types 


for solid, liquid, or gaseous fuel burned singly or in 
combination, Write for bulletins, 


Henry Vogt Machine Co., Louisville, Ky. 


BRANCH OFFICES; 


New York, Philadelphia, Chicago, Cleveland, $t. Lovis, Dallas, Charleston, W. Va., San Francisco 
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Superheaters of 300,000 kw Steam 
Generator. Safety blow-off valves, 
exhausting to atmosphere, have 
Penflex expansion joints. 


PENFLEX 3 


"“give-and-take”’ 
prevents blow-outs on blow-offs 


Power plant applications like this one can't use less than Penflex Metal 
Tubing offers in flexibility, strength, and tightness. When safety valves 
go, expansion joints must hold. Penflex joints do. That's because they 
can give with the pressure and take it, too. 

Thermal expansion at 900°F. . . . pressures up to 850 psi . . . impact 
and pipe movement under these strains—all are safely handled by 
Penflex. Forty-two complete units in this big power plant are pro- 
tected from blow-outs by Penflex. 

There are hundreds of other applications in the steam and diesel 
power fields for Penflex Interlocked Tubing and Penflexweld High- 
pressure Tubing. Call in the Penflex engineer to help you on your own 
particular problems. In the meantime, write for ‘‘Flexineering,’’ your 
guide in buying and using Penflex Flexible Metal Tubing. There is no 
charge or obligation. 

Pennsylvania Flexible Metallic Tubing Company, Inc., 7237 Powers Lane, Phila. 42, Pa. 


Branch Sales Offices: Boston * New York * Chicago * Houston *« Cleveland ¢ Los Angeles 


Penflex Galvanized Steel Interlocked Tubing and Distributors in Principal Cities 


(8” 1.D.), flanged at both ends. Installed as ex- 
pansion joints on safety blow-off valves, they 
take up to 850 psi steam pressure at 900°F. 


COMBINES FLEXIBILITY 
WITH DURABILITY 


POWER * APRIL 1955 








Architect’s version of the 1,200,000-kw 
plant at Madison, Ind. A companion | 
plant at Cheshire, Ohio, will boost total | 
generating capacity to 2,200,000 kw. Serv- 
iced by North Brothers, Atlanta. 


PICKED FOR TOP 


ELECTRIC 





PROJECT 


Fiberglas and Kaylo selected for $4,000,000 power insulation contract 


Fiberglas* and Kayloe insulations will contribute im- 
portantly to the efficient, economical functioning of 
two tremendous steam-electric power plants being built 
by the Ohio Valley Electric Corporation. OVEC was 
organized by 15 private electric utilities to provide the 
full electric requirements of the Atomic Energy Com- 
mission’s new diffusion plant near Portsmouth, Ohio 

power which will come from the 1,200,000-kw Clifty 
Creek Plant at Madison, Ind., and the 1,000,000-kw 
Kyger Creek Plant at Cheshire, Ohio. This $4-million 


For full technical data, refer to Sweet's File 


neering Catalog or Refinery Catalog 


Corning Fiberglas Corporation, Dept. 186-D, 
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, Chemical Engi- 
or write direct to Owens- 
Toledo 1, Ohio. 


insulation contract is thought to be the largest of its 
kind in electric utility industry history. 

Fiberglas and Kaylo are outstanding in thermas 
efficiency —exceptionally strong, moisture-resistant, 
dimensionally stable, light in weight, easy to apply. 
They can even be re-used after removal for inspection. 
Together, they offer the most complete and versatile 
line of plant insulations available, ranging from lowest 
sub-zero to 1200° F. (Kaylo is now distributed by 
Owens-Corning Fiberglas Corp. Available in quantity.) 


KIBERGLAS 


°T. M. Reg. Owens Corning Pthergias Cor poration 
@Mid. by Kaylo Div,, Owens-Tilinols Glass Go,, Ine 





N°? MATTER whether you are now using mechanical 
dust recovery equipment or are planning the in- 
stallation of such equipment at some future date, here is 
a booklet that is full of helpful and valuable information 
on centrifugal dust recovery. It not only explains the basic 
methods and principles involved, but also shows the im- 
portant differences between small and large diameter 
separating tubes, shows how to simplify your duct work 
and reduce installation costs, and outlines many other 
important factors to be considered in selecting mechanical 
dust recovery equipment. 

In addition, this informative booklet illustrates and 
explains how MULTICLONE’S unique vane design is fun- 
damentally different... how it makes possible greater com- 
pactness, simpler installation, high recovery of the small 
particles as well as the medium and coarser ones, and 
many other facts on MULTICLONE advanced design. 


A limited supply of these booklets is available for 
free distribution to those interested in mechanical recov- 
ery equipment and methods. Write for your copy today. 


NOW SELLING... 





This booklet shows... 


MULTICLONE’S SPACE SAVINGS... How the Multicione 
requires less square footage, less cubic feotage than most 
other equipment of comparable capacity and performance, 
thus saving costly plont space! 

MULTICLONE’S ADAPTABILITY... How the Multicione 
is more adaptable to varying inlet-outlet requirements — to 
varying space limitations — and is simpler to insulate, thus re- 
ducing installation costs! 

MULTICLONE’S EFFICIENCY... How Multiclone’s multi- 
ple small diameter tubes, made possible by its exclusive vane 
design, give higher centrifugal forces and more complete 
cl ing of all suspended particles ~even small ones of 10 
microns ond less! 





| MULTICLONE’S LOW MAINTENANCE... How the Mul- 


ticlone has no high speed moving parts to repair or replace, 
no peds or filters to clean or renew, nothing to choke gas flow 
or increase draft losses as suspended materials ore recovered. 
Multiclone draft losses remain uniformly iow —recovery effi- 
ciencies uniformly high—at all times! 


Make sure that a copy of this helpful booklet is in 
your reference files by sending for your copy now! 





WESTERN 
CORPORATION 


DESICHERS AND MANUFACTURERS OF EQUIPMENT FoR 
COLLECTION OF SUSPENDED MATERIALS FROM CASES @ LIQUIOS 


Main Offices; 1049 WEST NINTH STREET, LOS ANGELES 15, CALIFORNIA 
CHRYSLER BLDG., NEW YORK 17 © | NN. Le SALLE ST. BLOG., CHICAGO 2 
3252 PEACHTREE RD. N.E., ATLANTA 5 © HOBART BLOG., SAN FRANCISCO 4 
PRECIPITATION CO. OF CANADA, LTD, DOMINION SQ. BLOG., MONTREAL 





_.. in all parts of the U.$.A. and foreign countries, 
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Wisconsin Power and Light Co. looks to 
the future with Chase Condenser Tubes! 


fo guarantee years of efficient, trouble-free Chase Antimonial Admiralty contains the 
condenser service, Wisconsin Power and right amount of antimony needed to with- 
Light Co. called on Chase to supply the 6,419 = stand dezincification. What's more, the uni- 
Antimonial Admiralty condenser tubes form grain size and excellent grain structure 
needed in their new Rock River station. of Chase Antimonial Admiralty means that 

Chase tubes are rugged enough to stand up 


under heavy stresses in the field. 

Chase can help you supply dependable, low- 

cost electricity—by adding extra years to con- 

denser life. Write today for free Chase Con- 
m denser and Heat Exchanger Tube Booklet. 


BRASS & COPPER CO. 


WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENNECOTT COPPER CORPORATION The Nation's Headquarters for Brass & Copper 


Albany’ Chicago Detroit los Angetes Wow York St, Levis 

Atlanta Cincioneti Grand Rapids? Mitwmhoe Philedeighe Sec Francine 
Haltimere Cleveland Hou ston M nnespons Pittsburgh Seattle 

beston Gattas \advanapolis Newark Providence Water bury 

Chastatte ' Uenver Kenses City, Mo. New Orleans Woche st os (‘gales office only) 
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here's 
Proof Positive 


Write For 


POWER’S 
“Reprint 
Folder” 


Giving summaries and 
prices on Power's famous 


Rapid clogging of the sand in their spent brine dis- 
posal well resulted in the R. P. Adams Company 


being called in for consultation by an international 
chemical manufacturer. The two Adams CFR-5 rubber 
lined filters shown are similar to the first two units 
which successfully kept the existing well in operation 


. saved the tremendous expense of acidizing the 
well or drilling new ones .. . proof positive that 


Adams filters can save you money, even in waste 
disposal. 





ADAMS 
FILTERS | ""“ 


CAN SAVE YOU MONEY! 


the best condensed 





POWER, 330 West 42 St., 


New York 36, N. Y. 
Several years ago, the R. P, Adams Company, 


Inc., was asked to help solve a filtering prob- 
lem for one of the world’s largest chemical Gentlemen: Please send me o copy of Power's “Reprint Folder” 
firms. After a study of the problem, two Adams 


CFR-5 rubber lined filters were delivered. N 
ame 


RESULTS? There can be no question about 
results, for the two additional filters shown 
above were recently ordered .. . “to be iden- 
tical to the two previously purchased.” 

Address 
lf you have a filtering problem, it will pay 
you to find out how R. P. Adams Filters can 
save you money. Write today and give us 
full details of your problem, or ask for our 
Bulletin 431. 


P. ADAMS CO.), Inc. 


211 East Park Drive, Buffalo 17, New York 
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All business is specialized 


...and nothing specializes on your business like your business paper 


Here’s a smart business man. He spends his time where 
every sitzmark parks a prospect at his feet. It’s simple 
sense: He specializes ... and it pays! 

Your business is specialized, too...and so is your 
business paper. The time you spend with it pays... for 
its editors are experts in your specialty. They scout the 
field... report what’s good that’s new... find ideas 
that worked... suggest methods to keep you a leap 
ahead of competition. 

The ad pages are as specialized as the editing. They, 
too, tend strictly to business... your business. They 
bring you data on new products, new materials... 
gather in one place a raft of ideas on where-to-buy-what, 
or how to make (or save) a dollar. 


That’s help you can’t find concentrated into such quick 
reading time anywhere else! It's help that puts many a man 
out front in his field, as a specialist who knows what's 
what today . . . sees what’s coming tomorrow, It's simple 
sense to read every page, every issue, 





This business paper in your hand has a plus for you, because it's 
a member of the Associated Business Publications. It’s a paid 
circulation paper that must earn its readership by its quality... 
And it's one of a leadership group of business papers that work 
together to add new values, new usefulness, new ways to make the 
time you give to your business paper still more profitable time. 


A copy of this quick-reading, 8-page booklet is 
yours for the asking. It contains many facts on the 
benefits derived from your business paper and 
tips on how to read more profitably. Write for the 
“WHY and HOW booklet.”” Room 2710. 


McGRAW-HILL PUBLISHING COMPANY 
330 West 42nd St., New York 36, N.Y. 
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What's NEW in 
Electric Motors? 


They deliver more horsepower per pound. 


They last longer—and at higher tempera- 
tures. 


Better bearings and insulations give them 
new efficiency. 

It's a float-operated, twin switch control. Use it to start and 
stop boiler feed pump; cut-off burner in event of low water; e 
and for many other liquid level control jobs. Introduces mag- 





More of their area is enclosed. 


netic repulsion switching as one of several major innovations. , 
—and that’s only a start. Much more is new 


and important about motors. 


Underwriters’ approved 


Write for Bulletin No. L-119 . for complete 
engineering dota on new McDonnell 92 Series ~ Watch for “Motors in Industry,” a special 


Siiiasiniats & tates: bes. report 32 pages long and beautifully illus- 
3500 WN. Spoviding Ave. Chicoge 18, III ' trated, coming in the June issue of POWER. 


i Re Bt 

















AN 
wre 


or 


gelsisMiclil+Miaeli Miah eal: 
ships on all water-ways 


working machines 


KLOCKNER-HUMBOLDT-DEUTZ AG-KOLN 


Address Inquiries from U.5.A., Aloske, Howell and Puerto Rico to: DIESEL ENERGY CORPORATION, 143 
Liberty Street, New York 6, N. Y. Certain territories open for distribstors. GERMANY 
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DEPENDABILITY 























DEMINERALIZERS 


FOR 

BOILER 
FEEDWATER 
TREATMENT 











Write for Demineralizer Bulletin WC-111 


Industrial Department; 1-111 

GRAVER WATER CONDITIONING CO. 
A Division of Graver Tank & Mig. Co., inc. 

216 West 14th Street, New York 11, N. ¥. 
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pucuesns and their staffs in industry 
have bought over 3 million copies of 
these Power special sections, Each one 
is the work of a Power editor who spent 
many months in research — in writing and 
diagramming the material. The result is 
a series of compact handbooks, organized 
to be of greatest usefulness to the man 
who wants to know more about his job 
or about the job he hopes to move up to. 


1. INDUSTRIAL POWER CLUTCHES 


Every power and industrial engineer should 
understand their use. This special section de- 
scribes applications, construction, operations, 
and characteristics of manually and automati- 
cally applied power takeoffs, lineshaft clutches 
and clutch couplings, including magnetic and 
hydraulic drives. Per copy, 30¢. 100 or more, 
25¢ each. 


2. MODERN DIESEL ENGINES 


Fifty Véors of Progress 
How Diesel Engines: Work — Diesel Engine Con- 
struction — Getting Air In and Exhaust Out — 
Lubricating the Diesel — E> 1 ar age Modern Dies- 
els-Putting Diesels to Work. Per copy 60¢. 
100 or more, 30¢, earth. 


REFRACTORIES 

A proctions be handbook on refractory materials 
and shapes. What Refractories Do — Properties 
of Refractories How Refractories Behave — 
How to Lay Brickwork — Refractory Applica- 
tions. Per copy 304. 100 or more, 25¢ each. 


4. COMBUSTION CONTROL 

A complete picture of the job a control system 

must and how it goes about it. Detailed 

descriptions of complete control systems and 

devices used in them, including systems devel- 
by leading manufacturers. Per copy 60¢. 

100 or more, 50¢ each. 


5. AIR CONDITIONING 

What You Need to Know About Air Properties 
~The Necessary Tools—Heating and Cooling- 

Moisture Control—Air Distribution—Refrigera- 

tion—How to Fit Equipment to the Job. Per 

copy 60¢, 100 or more, 50¢ each. 


6. FUELS AND FIRING 
The reaction by which fuel and oxygen com- 
bine and give off heat is the most important 
single See in our universe. In 48 practical 
is section tells how fuels burn, gives 
acts ie wbout ouanes fuels, describes ring 
equipment, shows how to select fuels wisely 
for new plants and old, and outlines short-cut 
methods for creesing efficiency. Per copy $1.00. 
100 or more, 80¢ each 


7. STEAM TURBINES 
More steam turbine capacity is installed in 
both central stations and industrial plants than 
— all other prime movers combined, This 48- 
@ special section covers fundamental prin- 
em es, construction details, types and applica- 
tions, governing, lubrication, operation and 
maintenance, and methods estimating per 
formance. Per copy, $1.00, 100 or more, 80¢ each 


8. FUNDAMENTALS OF FEEDWATER 
TREATMENT 
Objectives of Feedwater Treatment—Clarifica- 
tion of Water — The Softening Process — Cold 
Lime-soda — Hot-process Softening — Softening 
by lon-exchange Processes — Methods of Re- 
moving Dissolved Silica—Interna! Treatment— 
Deaeration and Evaporation — Fundamental 
Water Chemistry — Everyday Control Tests — 
Meaning of Water Analysis. Per copy 0¢. 100 
or more, 50¢ each. 
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(OR YOUR STAFF 
MEMBERS) 


READING AND 


USING these famous 


special sections from 


Power ? 


Here is the most practical 
information on the power 
field — available to you in 

its most useful form, 
and at remarkably 
little cost. 


QUANTITIES 
ARE LIMITED 
ORDER 
TODAY 


asoh 
WATER 


ee ee if ©c QO UPON BELOW 


POWER ¢ 330 West 42nd St., New York 36, N. Y. 


Please send me the POWER Special Sections checked below. I 
enclose $_____ 


() L Industrial Power Clutches copies [) 5. 

{) 2. Modern Diesel Engines (} 6. Fuels and Firing _. copies 
Fifty Years of Progress copies {) 7. Steam Turbines .. copies 

[) 3. Refractories copies () 8. Fundamentals of 

(} 4. Combustion Control ___ copies Feedwater Treatment copies 


Air Conditioning .. copies 


Ee | — 
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PROFESSIONAL SERVICES 











BLACK & VEATCH 


Consulting Engineers 
Electricity—Water—Sewage— Industry 
Reports. Design, Supervision of Censtruction. 
Investigations, Valuation and Rates 


1706 Broadway Kansas City 12, Missourt 


LUTZ AND MAY 


Consulting Engineers 
STEAM, GAS & DIESEL POWER STATION 
PUMPING PLANTS—ELECTRIC SYSTEMS 
REPORTS—-DESIGN— APPRAISALS 


1009 Baltimore Kansas City 6, Mo 


SEELYE STEVENSON VALUE & 
KNECHT 
Consulting Bugineers 
Mechanical — Electrical — Civil 
Burveys Reports Design 
101 Park Avenue New York 17, N. Y. 








BURNS & McDONNELL 
Consulting and Designing Engineers 


Cleveland, Ohio 
1404 E. 9th St. 


Kansas City, Mo. 
P. O. Box 7088 


MORGAN AND ASSOCIATES 
Power and Utility Cost Consultants 
Specialists in Cost Reduction Studies, Surveys, 

Analysis and Reports 
Electricity + Steam + Coal + Oll + Gas 
Water «+ Air 


1929 8. Taylor Ra. Cleveland 14, Ohio 


J. E. SIRRINE COMPANY 


Bagineers 
Power Plants 
Design 
Water 
Greenville 


Consultations 


Reports 
Steam Utilization Plants 


South Carolina 








GILBERT ASSOCIATES, INC. 


Engineers « Consultants « Constructors 


Engineoring snd Design + Construction Supervision 
Industrial « Sanitary « Chemical Laboratory Services 
powaee and Economie Research 
ndustria! Relations « Purchasing 


St., Reading, Pa 


Washi 
New York + Philadelphia «+ Washington 


PIONEER SERVICE 
& ENGINEERING CO. 
Consulting and Design Engineers 


Purchasing 
Specialists in 
Financing, Accounting & Other Operations 


231 So. La Salle St. Chicago 4 


STANLEY ENGINEERING 
COMPANY 
Consulting Engineers 
Steam — Diesel — Mydre 
Design Construction — Test — Valuation 
Hershey Buliding Muscatine, Ie. 








INTERNATIONAL 
ENGINEERING COMPANY, INC. 


Bugineers 
Investigations ~- Reports — Design 
Urocurememt — Field Engineering 
Domestic and Foreign 
74 New Montgomery &t., San Francisco 5, Calif 


PIPING DESIGN DIVISION 

MARQUETTE COPPERSMITHING CO. 

Piping Fiesty Sen  — eee 
Analyses—R-portse—Field Service 


Ask for Bulletin PDD-4 
(Est, 1888) 


P.O. Box 4518 Philadelphia 31, Pa 


A. . SWANSON AND COMPANY 


Consulting Engineers 
Power Plants 
Sawmilis—Industrial Plant Layout 
Heating—Ventilating—Plumbing 
Keports, Designs, Drawings, Specifications 
2210 West 12th Avenue Vancouver 9, B. C, 








THE KULJIAN CORPORATION 


Ragineers - Comstractors - Consultants 


POWER PLANT SPECIALISTS 
(Steam, Hydro, Diesel) 


Utility « Industrial « Chemica) 
1200 N. Broad &t. Philadeiphiia 21, Pa 


SANDERSON & PORTER 
ENGINEERS 
AND 
CONSTRUCTORS 
REPORTS AND SURVEYS 
New York, New York 


WATER SERVICE LABORATORIES, 
INC. 


Water Treatment for corrosion control in buildings, 
botlers and alr conditioning systeme—Chemical Lab- 
oratory Services—Consultation, 


New York —Philadelphie—Washt D. ©. 











PETER F. LOFTUS CORPORATION 


Design and Consulting Engineers 
Electrical e Mechanical « Structural 
Civil « Thermodynamic ¢ Architectural 


First National Bank Bullding 


Pitteburgh 22, Pennsylvanta 


SARGENT & LUNDY 
Engineers 


140 South Dearborn St. Chicago, Illinois 








THE 5. G. WHITE 
ENGINEERING CORPORATION 
Design-Construction-Reports-A ppraisals 

80 Broad Street, New York 4 














THE LUMMUS COMPANY 


Engineers and Constructors 
385 Madison Ave., New York, N. ¥ 
Chicago . . Houston 
Paris . . The Hague 

Caracas 


. London 
Montreal 
Bombay 











WHERE TO BUY 

















Purchasing Men Say... 
MIDCONTINENT TUBE <p eee INC 


es Best jot 


CHROME au 


' “WRITE FOR STOCK List 
MIDCONAINENT TUBE SERVICE, INC. 
2308 Ockton St., Evanston, Ill. - DAvis 8-4030 


STEEL PIPE 











FLOW INDICATORS —— 


ERNST 


Ue 
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REPLIES (Boe No.): 
Address to office nearest you 
NEW YORE: 880 W. 48 St. (a6 
CHICAGO; 620 N. Michigan Ave. (11) 
SAN FRANCISCO: 68 Poat St. (4) 


"POSITIONS VACANT 


INSURANCE ENGINEERING: Prominent in- 
surance company can train and develop men 
for accident prevention work in the industrial 
and boiler and machinery field. Satisfactory sa; 
ary during training and good prospects for suc- 
cessful candidates. Requirements: College or 
high school plus nautical school graduates; 27 to 
29 years of age; five years or more in marine, 
industrial or power plant boiler and machinery 
work; at least a first assistant’s marine or sta- 
tionary license. Write Box P-589%, Power. 


EXPERIENCED WATCH Engineers and Tur- 

bine Operators for new plant with pulverized 
fuel boilers and hydrogen cooled generating unite 
Immediate openings. Location Eastern Indiana 
Write giving full particulars to P-5846, Power 


SELLING OPPORTUNITIES OFFERED 


L*A Water Softener Co. seeks representatives in 

principal cities east of Mississippi. Starting 
aggressive expended sale program with modern- 
ized line. Contact Haward | oe ml Eastern Divi- 
sion Manager, 225 W. 34th St., New York 1, 


SEARCHELIOHYT SECTION 





SELLING OPPORTUNITY OFFERED 
MANUFACTURERS mR! = ATIVE. 
Southeastern manufacturer 
desires several . ‘- aividuale 6 or organizations 
to market highest quality competitively priced 
steam plant equipment, Exclusive territorial 
basis Box. RW- 6743, Power. 


“POSITIONS WANTED 


POWER PLANT Superintendent experienced in 

diesel and hydroe . pos here and 
abroad, now cupleges by seeks charge 
of diesel plant in Kast. Age 87. ean PwaTe Power. 


(Continued on ) following page) 














WANTED 


Power Plant 
ASSISTANT SUPERVISOR 
Public Utility 


needs M.E. Graduate at once with two to 


six years’ high pressure power plant ex- 
perience. Location Eastern New York, 
Send full details of experience. 


P-5756, POWER 
330 W. 42nd W., New York 36, WN, Y. 
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fivwniirte 


eoncca se 
werner’ = 


onset 
rt 


SESTSTTTTTETETTS: 


mts Tr 


320 
400/440 
440 


440/220 
2200/440 


2200 
440/220 
2200 
220 
440/220 
440/200 
2200/4460 





37 Years ergatere Service 


| aS 


eReas 


“emeurt BREAKERS 
a3 600 V. 

28, i 006 ¥., on. 
"Tobe amp, 4840 V., OE. 
bd. C. MOTORS 

Volts “ 
‘Wins "tere 
230 Whee. 
230 Whee. BK 400, 
230 G. BE. 1750 
MOTOR GENERATOR SETS 

Inout 


gh 


3 


i 


sronoes 


only partial listing 


STEPHEN HALL « co. 


MARRY J. RICE, Pres. 
625 ADAMS ST., HOBOKEN 2, N. J. 


ENGINEER 


Leading manufacturer of compressed gases, 
located in Chicago, requires on experienced 
Chemical Engineer for its expansion program. 
Prefer a mon between 25 and 35 years old 
with engineering experience in connection with 
chemical processing plants. Some electrical or 
desirable. Salary 
eons. Please submit complete resume, salary 
desired, and recent hot if available. 


P-5820, POWER 
520 N. Michigan Ave., Chicago 11, lil. 























FOR SALE 


18 NEW TURBINES 
4 herizontal, 14 vertical, Westinghouse 


Oriving forced draft biowers—capacities - 
ing from 39000 to 56000 CFM ond 16” to 24” 
pressure. Steam pressures 360 to 575%, beck 
pressure 10%. 


Will sell turbines separately if desired. Price 
reasonable. 


60 cycle, 440 volt. Used one 


G. M. DeROSE 

2457 WOODWARD AVE. 

408 DONOVAN BLDG. 
DETROIT 1, MICH. 


a KW GE turbo generator unit, 3 
yeor. 


FOR SALE 
IMMEDIATE DELIVERY 
COMPLSTE UNIT 


Allis-Cholmers 1250 kw at 809% Power Factor, 
2300 v, 3 phase, 60 cycle, 3600 rpm Turbo- 
Alternator using 1507¢ steam equipped with 
Ingersoll-Rand surface condenser and pumps; 
220 v, 3 phase, 60 cycle motor-generator 2x- 
citer 35 kw; 180¢¢ steam-driven exciter 35 kw; 
G.E. voltage regulator and ether contro! equip- 


ment. 


THE HOOVER COMPANY 
NORTH CANTON, OHIO 








POR SALE 
MODERN 1000 KW Turbo-Generator 
In excellent ConJition 


Non-Condensing, Steel case 80% back pres- 
sure 8 PF, 3 phase, 60 cycle, 4160/2300 
volts, alternating current, complete with ac- 
cessories, switchboard, oll circuit breaker and 
direct connected exciter. Only operated alter- 
nately for six years, ideal for Chemical, Rub- 
ber, Petroleum. Textile, Pulp and Paper, and 
Sugar Refining Industries. 


NEWMAN & COMPANY, INC. 
6101 Tacony S$. Philadelphia 24, Pa. 











FOR SALE 
Detroit Roto Stoker 


Grate 9-3” x 11'-4" long with 3 feeders— 
readily aitered to 2 feeders and grate short- 
ened. No. F. D. pan included. Cinder return 
blower included. 


New 1945. Used 45 days. May be inspected be- 
fore dismantling. Price $1500.00 F.0.B. Truck 
Toledo, 


HUNT FOODS OF OHIO, INC. 
926 Dearborn Ave., Toledo 1, Ohio 








POSITIONS WANTED 


(Continued from preceding page) 
SALES PROMOTION Public Relations and Ad- 

vertising, 20 years with major boiler manu- 
facturer, seeks challenging similar position with 
steam plant equipment compa or industrial 
products manufacturer. Engineering background, 
age 45, now available. PW-5698, Power. 


SELLING OPPORTUNITY WA NTED 











ADDITIONAL EQUIPMENT lines for industria! 

and power plant use wanted by manufacturer's 
representative for eastern half of Pennsylvania, 
southern half of New Jersey, and state of Del- 
aware. RA-5714, Power. 


~ WANTED _ 


ANYTHING within reason that is wanted in 

the field served by Power, can be quickly 
located through bringing it to the attention of 
thousands of men whose interest is assured be- 
cause this is the busine paper they read. 


GET 2™ ENGINEER 
PAPERS IN 1 YEAR 


(Yes, get better stationary engineers License!) 


No correspondence school bother. Na- 
tionally-known Chief Stationary Engineer 
Frederick C. Walker's 100-Question, 100- 
Answer Bulletins give you the straight 
dope quick. Send $3 to Walker & Collins, 
524 Ashland Ave., Buffalo 22, N. Y. for 
first set today. Keep working. Save year. 

















4— 84 W—Beet) 


straight tube 4008 pressure 
Other betlers, 


sizes and pressures 


Pee eee ee eee eee eet 
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2—New and wx Combustion Engineerin pe, 
premure 450 P 1 —Operating Pressure Os 
250,000 tb/hr. Babcock & Wilcox, straight tube, sectional header, 200 ibs pressure, A.S.M.E. & Nat. Bd 


ihe ee PPP PPP PPP PPR RRR RS ERE EET ERR 


BOILERS ano TURBINES 


ee Pe tbs/hr. capacity. Designed 


i 1500 K.W.—15 etage, condensing turbine with 40 ibs automatic extraction driving 1500 KW-—Generator— 
17000 KW—1048-—non-condensing, 185% back pressure TURBO. GENERATOR. 

K W.—375 Ib—125 Ib automatic extraction Turbo—Generater Set 

eee! Engines and Sets te 2000 KW. Air Compressors, Large Motors, Chemical Equipment. 


What have you for sale in Steam—Electrical and Chemical Machinery? 


HOWE BROTHE 


‘TRE RPP OOP RR REPRE RRS ERR TERROR RRP RR ERR RRR RSE RE RRL ARR Ea 


342 MADISON AVENUE 
NEW YORK 17, N.Y. 
MUrray Hill 2-8562 


see eee eee eee eeeaeeaeeeeene 


OPPORTUNITIES! 


New and used equipment 

recently released from service 

by a number of electric and 
gas utility companies 


et 


POWER PLANT EQUIPMENT 
CONSTRUCTION EQUIPMENT 
SUBSTATION EQUIPMENT 
TRANSMISSION LINE 
MATERIALS 


Sees, 


Send for new list... to 


EBASCO SERVICES INCORPORATED 
APPARATUS EXCHANGE 


Two Rector St., New York 6, N. Y. 
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EXCEPTIONAL BARGAIN OFFERING, all or part 


1—33,333 KVA—30,000 KW, 90 


P.F., 3 phase 60 cycle, 12,000 
volts, 1800 RPM, General Electric Company condensing turbin« 13,200 v 


3 GENERAL ELECTRIC CO 
CONDENSING 
STEAM 
TURBINE 
GENERATOR 
UNITS 


TOTAL CAPACITY 
70,000 KW 


A COMPLETE POWER PLANT 
INSTALLATION, Excellent Condition 


2—-25,000 KVA-—20,000 KW, 80% 
Its, 1800 RPM, General Electric Company condensing tur 


P.F., 3 phase 60 cycle, 6600/ 


yenerator unit, 235 PSIG, 525°FTT, complete with direct connected bine generator units, 235 PSIG, 525°FTT, each complete with direct 


shaft exciter, switchgear, 33,000 sq. ft. Westinghouse surface con 


jenser and condensing auxiliaries 


nected shaft exciter, switchgear, 30,000 sq. ft. Westinghouse 


ndenser and condensing auxiliaries 





* 


DUAL DRIVEN 
CIRCULATING PUMPS 


2—40,000 GPM Westinghouse circulating 
pumps, Size WX2, 290 RPM each connected tc 
a 300 HP Westinghouse non-condensing steam 
turbine, 2950 RPM, 200-225#% pressure, 125°F 
superheat, Westinghouse reduction gear ratio 
2900—-290 RPM, each direct connected to a 300 
HP Westinghouse, Type CS motor, 3 phase 60 
cycle, 440 volts, 290 RPM. 


1—36,000 GPM Wheeler Cond & Engi 

ing Company circulating pump, Size 36" 
D.A.A. connected to a 234 HP General Electric 
Company single stage non-condensing steam 
turbine, 200-225# pressure, 3680 RPM, Genera! 
Electric reduction gear ratio 3600/665/230 RPM 
connected to a 250 HP General Electric Com 
pany, Type M.T. slip ring motor, 3 phase 6 
ycle, 440 volts, 230 RPM 





CONDENSATE PUMPS 


1—Westingh d te pump, Size 28 
external head 4] ft., 2000 RPM direct connected 
to a 36 HP Westinghouse non-condensing steam 
turbine, 200-225% pressure, 125°F superheat. 





2--Wheeler Condenser & Engineering Company 
condensate pumps, Size 5, 600 GPM, 1750 
RPM, total external head 100 ft., each direct 

mnect. t+ a 27 HP General Electric non 
condensing steam turbine, 1750 RPM, 200-225# 
pressure, 125°F 


¢ 


1—Westingh d te pump, Size 8", 
1750 RPM, direct connected to a 38 HP West 
inghousé non-condensing turbine, 200-2252 
pressurs, 1750 RPM 





STEAM JET AIR PUMPS 


2-—-Westinghouse steam jet air pumps, Size 
G4, 150% pressure, 1320% steam per hour 


1—Wheeler Condenser & Engineering Company 
steam jet air pump, Size F, 135# pressure, 
1800#% steam per hour 


1—Croll Reynolds Company turbine closed 
heater 865 sq. ft. 


1—Elliott Company turbine 
q. ft 


sed heater 85( 





WATER TUBE BOILERS 


5--2000 HP Babcock & Wilcox sectional 
header cross-drum water tube boilers, 
ASME Code, 250% pressure, equipped 
with superheaters, Allis Chalmers stok- 
ers, mot iriven { ed draft far notor 
generator sets for sto 

5—Allis Chalmers Stokers each driven by 
10 HP Allis Chalmers shunt wound direct 
current motors, Type E-100, 250 volt, 35 
amperes, 1080-1410 RPM 





* 


MOTOR DRIVEN 
FORCED DRAFT FANS 


4-Butialo Forge Company, #10 forced dratt 

fans each connected to a 165 HP, Type B.T.S.- 

ISA, General Electric Company alternating cur 

rent variable speed slip ring motor, 3 phase 
ycle, 440 volts, 930/627 RPM 


MOTOR GENERATOR SETS 


3-30 KW Allis Chalmers direct current gen. 
erators, shunt wound, 250 volte direct current, 
120 amy 1750 RPM, Type E1-120, each direct 
nnected to a 

50 HP Allis Chalmers induction motor, 3 phase 
60 cycle, 440 volt, 58 amperes, 1750 RPM, Type 
AR-220 A with direct connected exciter, 8 
my a volts, 1750 RPM 








TURBINE UNITS CAN 
BE INSPECTED IN 
OPERATION 


We own and offer turbine generator 
units from 200 KW to 30,000 KW. Diesel 
engine generator units 200 to 2000 KW, 
motor generator sets and rotary con- 
verters. 











UTILITIES MACHINERY CORP. 


EAST 6th STREET * CLEVELAND 14, OHIO + CH. 1.0210 
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3] 50-<. E., 4002, 750°, 2300-4160-V., TURBINE-GENERATOR 
KVA A VERY HIGH GRADE MACHINE: EXCELLENT CONDITION 
" WRITE US FOR COMPLETE INFORMATION TODAY. 


Switchboard 
With 
Instruments 
Direct 
Connected 
Exciter. 


Complete 
Unit: 
2-Pass 


Surface 
Condenser. 


ABOVE VIEW IS FROM A RECENTLY TAKEN PHOTOGRAPH. 


We Carry Large Stocks of Turbine Sets, Diesel Engines, Boilers. in Turbines we cover 
Units from 500-KW. to 10,000-KW. Also Large Stocks of Diesels and Boilers. 


Always Secure Our Prices Before Placing Your Orders. 
WILL PAY YOU WELL TO DO SO. CORRESPONDENCE INVITED. 


CHARLES WEAVER, M. E. 
19701 JAMES COUZENS HIGHWAY 
DETROIT 35, MICHIGAN 


Telephone, 
Write or 


Broadway 3-1901 
Wire. 








1250 KVA DeLaval Non-Cond. 3/60/2300. 
New 1940 240 psi 50 Ib. B.P. 

938 KVA GE-Terry Aut. Extr. 3/60/480 
150 psi. 20 Ib. B.P. Surf. Condenser 1934 
780 KVA G.E.-Moore 3/60/2390/3600 RPM 
Non-Cond. 180 PSI 85 Ib. B.P. New 1936. 


’*Brien Offers— | 


MOTOR GENERATOR SETS 

600 KW Crocker Wheeler CCD, 260 volt 
720 RPM with 760 KVA Cr. Wh. Syn. Mo- 
tor 3/60/2300 V. A.C. & D.C. Panels. 
400 KW West. 3 wire 125/250 Volt 1200 
RPM Generator (1938 year). Can furnish 
with suitable motor. Advise Requirement 
250 KW Burke 125 V. 435 KVA Syn. 
M.D. 3/60-—any voltage 


BOILERS 
60,0002 Erie Stoker New 160 psi 
20,0002 C.E. 4502 Oil 
360 HP Cleaver Package 150 Lb 
800 HP Keeler CP—160 Lb. Cil 
250 HP Keeler Type CP-160 Lb.—1948 
260 HP Ames Package Type (1948) 150 psi 
80 HP Clayton New 
18 HP Red-Line New Horizontal Oi! Fired 


1942 


75 KW G.E. Non-Cond. D.C. 125 volt. 


AIR COMPRESSORS 
1600 cfm IR PRE-2 Syn. Mtr. 
2300—100 pei. 
1300 efm IR-PRE-2 3/60/2300—-100 psi 
978 CFM Sullivan 13x18x8. 45 psi. 
670 CFM Chi. OCE Syn Mtr. Dr. 3/60/2300 
868 CFM Chi. NSB, 12x10, 100 psi. 


Dr. 3/60/ 


160 KW G.E. Type MPC-—-250 Volt 1200 
RPM 8/60/2300/200 H.P. Syn. Motor Drive 
A.C. & DC. Panels 

100 KW G.E. RC 17, 126 v. 8/60/220/1200 


rpm 

100 KW Al. Ch. 260 V. 1200 RPM 150 
HP. Syn. Mtr. 2/60 or 3/60 any voltage. 
76 KW Burke 260 V. 900 RPM 118 H.P 
Burke-—Syn. M.D. 2 of 3 ph. any voltage 
462% KW 126 volt Hertner, 1200 rpm, 100 
HP Sa. Ca. 4/60/220 


871 CFM Schramm 7%x65x4, 100 psi 
173 CFM Chicago NSB 100 psi 


OISC TRANSFORMERS 
Make Pri. V. See. V 
G.E, 13200 230/460 
GE 13200 2300 
West. 4160 440 
O'Brien New 13200 480 
Al. Ch. 43000 2300 
Wagner $300/2400/4160Y 
West. Dry 33000 2800 
West. 22000 460 
Gregory 4160 440 
GE 480 


480 

2300 
240/480 
115/230 

00 


160 ibs. W.P. 

ELECTRIC MOTORS 

Make Type v 
cs 
ANY 
cw 
Syn. 
MT18 
Cw 


Qu. HP 
500 
450 
400 
400 
250 
200 
200 
150 
150 
125 
100 
100 
100 


KVA 
2000 
1000 
1100 


7 


ee ee ee ee te ee te OR et ee Oe SO g 
> 


otts Speed 
6600/2300 614 
2390 600 
440 
23200 
2300 
2300 
440 
3 440 
KT 440 
Syn. 3 bre. 550 


1200 RPM 90 HP 


W G.E.--CD-105-—-260 V. 76 HP KT 
637—-3/60/440 
DIESEL GENERATOR SETS 
8625 KVA Inger. Rand, 3/60/480/720 rpm 
2—438 KVA GM-Winton 3/60/2300/360 rpm 
1—875 KVA GM 8-268 Diesel 3/60/2400 
2-612 KVA Worth, CC-6, 3/60/220/450 rpm 
300 KW GM 8-268 Diesel 126/260 V. D.C. 
8-100 KV A Cooper Bessemer 3/60/440 
30 KVA LeRoi Gas 4/60/2420 
40 KVA Chrysler Diesel $/60/220 ) 
25 KVA LeRoi Gas | 40/120/240 
1-75 KW Murphy 3/60/440 
1—10 KW Wineharger 1/60, 110-220 Gasoline 


West. 
100 GLE. 
100 GE 
60 «GLE. 


TURBO GENERATORS 
11260 KVA G.E. 3/60/13200/3600 rpm 
Condensing—Botlers—Complete Plant 
4000 KVA Allis Chalmers 3/60/2300/3600 
rpm-- Condensing 


“Everything from @ Pulley te a Powerhouse” 


1200 
nam. 1050/3500 
0 1200 24 
2300/4000Y 
230/116 
230/460 
120/240 








DELPHIA 25 


O BRIEN PHILA 


47N.DELAWARE AVE., PHILA PA. 


. GArt 7 PTelela 


APPILIATED WITH SOC EXPANSO INDUSTRIAL SUL AMERICANA LTDA RIO DE JANEIRO—BSRASIL 
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There’s more than 


40% to 60% SAVINGS on 


SCHOONMAKER DEPENDABLE 


DIESEL POWER 
because: 


Each Schoonmaker-sold Diese! Engine Unit is fully RE- 
MANUFACTURED in our plants by highly skilled, factory- 
trained Diesel engineers. Only genuine factory-made and 
approved parts are used and all REMANUFACTURING is in 
strict accordance with monufacturer’s recommended pro- 
cedures. Prior to shipment every engine is subjected to a FULL 
LOAD operating test in accordance with DEMA standards. 

The Schoonmaker Plants and Warehouses located in Eddy- 
stone, Penna. and Sausalito (San Francisco), California give 
NATIONWIDE SERVICE from Coast to Coast with modern, 
efficient and reliable facilities. 

Our reputation and many years of experience and SPECIAL- 
IZATION in Diesel power equipment gives you value that 
money cannot buy elsewhere 

uy SCHOONMAKER because you buy the FINEST in 
DEPENDABLE DIESEL POWER. 


America's largest source of New and 
Remanufactured Diesel Power 





REMANUFA 


SUR SAUSALITO, GALIP. PLANT 


PORTION OF ENGINE 
THE ENGINE TEST STANDS AT OUR 





MAKE 
Worthington 
Fairbanks Morse 
General Motors 
General Motors 
General Motors 
Worthington 
Fairbanks Morse 
Alco 
General Motors 
Baldwin 
Superior 
Enterprise 
Fairbanks Morse 
General Motors 
General Motors 
Buckeye 
Fairbanks Morse 
General Motors 
Generel Motors 


SEH-8 
38D 


16-278A 
16-5678 


12-567 
EE-8 
38D 


6-12Yax13T 
8-567 


Vv0-6 
60-S-6 
DSG-6 
32E14 
8-268A 
8.268A 
80 
32E14 
3-268A 


PARTIAL LIST OF OUR INVENTORY 
MODEL 


HP 
1685 
1600 

- 1600 
1449 
1080 
1000 

960 

750 

7 


9 
TING AND DIRECT CURRENT UNITS 


RPM 


360 
720 
720 
720 
720 
327 
720 


720 
450 
450 


ALTERNA 
STANDARD AND SPECIAL VOLTAGES AS REQUIRED 
"indicates NEW unit 


SAVE 50 TO 80% ON THE EQUIPMENT YOU NEED! 


50-X CHURCH ST., NEW YORK 7, N. Y. 


PLANTS AND WAREHOUSES: 
PENNA. AND SAUSALITO (S.F.), CALIFORNIA 





EDDYSTONE, 

















SYNCHRONOUS MOTORS SQUIRREL CAGE MOTORS 
A. eyele, 220 or 440 volts HP 


3 — 60 eyele, 220 or 440 voit 300 volte - higher) — 
(*2300 volts or higher) T H+ 4 
200 


D. C. MOTORS — 230 Volt 
Type 

BK -220 

1 


WIRE 

WRITE 

OR PHONE Make Type Power Factor Speed 17 ey AY 2 75 

*Weste 7 ’ ¥ . CS \ 75 

CAnal 120 *Wes 9001 500 *Weste 100 

6-2900 io GE «= tw 1640 1.0 bee | fee ainit 7 200 | 06 
500 * 3 E. ° 7657 0 iA : ' 


100/150 


450/600 
650 


ueToR ConmRATOR ahd 

w 
rH = 18800 
4600 
2300 
23¢0 
2400 


6444Y 
6353 TERE 


2300 
4 1 60/2200 
Weste 
Reliance 


15 
10/15 18ST 





CHICAGO ELECTRIC 
Carries & Complete Steck of Hew & 
Rebu MM ° 
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S 


STOP SEARCHING! 


QUALITY and ECONOMY 


(s 


are quickly found in 


HEMPHILL Guaranteed EQUIPMENT 








NEW COMPLETE OUTDOOR SUBSTATION 

+5100 KYA, G.E. woe OA, 87T KYA forced 
alt, 26400 volts pri., 2 & above and below, 
4360/2626 volts sec. with fans, steel structure, 
outdoor, i-million KVA interrupting bresker, 
te. Purchased 1951, never used 








11500x23460 
650x110 
1 220/440%110/220 


ee ee ee OD 


Speed Volts 
720 

1200 

1200 

1800 

L200 

1800 

1200 


Member of The National 


a ee ee ee 


Industrial 


MOTOR GENERATOR SETS 
Make Speed 
Gk 54 
Whee T20 
Whee T2080 

1200 
900 
600 


kw 
1000 
1060 
luo 
400 
200 
150 
100 
oT 1200 
75 > 1800 
“0 1200 
60 1200 
40 900 
30 1750 
25 1800 
20 4 1800 
™% iso0 
5 f 1800 
1% 2666 $00 cy 
I ph 
125 
250 


AC 
2300/4150 syn 
2300/4150 Syn 
2300/4150 Syn 
2300/4150 8K 
2300/4150 Ryn 
220/440 V 


220/440 
220/440 
220/440 


Isou 
isou 


220/440 \ 
220/440 


THIS SEAL GUARANTEES INSPECTION BY 
HEMPHILL ELECTRICAL ENGINEERS 


Service Association, tnc 


ee ee oe.) 


o——— © 


c 


c 


SYNCHRONOUS MOTORS 
Make Speed 


eeSapERHE 


On 
== 


SLIP RING MOTORS 
Speed Type 


1200 2400/4150 
550 


7 
= 
2 


asaQoncen 


DC, 230 VOLT MOTORS 


FOR POWER 


MPHILL«CO. 








BrEW WOLTMAN Offers— 


3500 KW 80% PF West. Cond. Turbo Gen.. 3-60-2400/4160 V., 3600 RPM 
400 PSIG, 750° TT, dir. con. exciter, surf. cond. New 1948. 


3000 KW 80% PF G.E. Cond. Turbo Gen. 3-60-2400/4160 V., 3600 RPM, 
385 PSIG, 750° TT, dir. con. exciter, surf. cond. 


4000 KW 80% PF G.E. Non-Cond., auto extr. Turbo Gen, 3-60-13800 V., 


3600 RPM 600 PSIG 750° TT, 135% extr., 


50t max, BP. NEW. 


Full line power equipment—send us your inquiries. 


BREW, WOLTMAN & CO., INC., 50 Church St.. New York 7 











moTORS! 
Hic sob 


(3 100 
220-438-1060 


Frame 
oe 

Whee. si7s 
Ae oaP 

AWW new 
1K (2200V) 
2WBP 

cs 


2586 


ERO 


anv 
On 752 
Ah (2200V) $23E 
2K 20064.1 12009) 
BC (BB) 4458 
(22007) BH 424D8 
ca 752C 
oox BB 

KP BE Splash 


BB 
Adjusto Soede 44 
100 


504 
_SLIPRING! 
joo 
; 
| 


100 4 iM (2200 16 
. : 


-* 
aa 


es 
2=5 


Tsp O>rseso> 


>in> 
2 


4058 
5048 
504 


8 17% 


= 


1900 Volts 


: 
PARTIAL pereee eee ‘orner, apres 


IN STOCK——N 6 reounnT— A 


NEW MOTORS ‘A DISCOUNTS 
BENSON-WILIMZIG, INC. 
1704 North 8th Street 
Phone GArfield 1-4290 
St. Louls 6, Missouri 


DIESEL GENERATOR SETS 


3—1400 HP Superior 8 cyl. 360 RPM 
1000 KW Elec. Mchy. 3/60/2400 voit 
generators. Complete Plant. New 1949. 


1—750 HP Superior 8 cylinder, 400 RPM, 
500 KW Elec. Mchy. 3/60/2400 volt 
generator & auxiliaries. 


1—400 HP Superior 4 cyl. 400 RPM 
an VDSE, 250 KW, 3/60/2400 
volt, 

MISSISSIPPI VALLEY EQUIPMENT CO. 

507 Locust S?. St. Louls 1, Mo. 








MODERN DIESEL 
ENGINE AND GENERATOR 


1000 Hp. Fairbanks-Morse Diesel Engine, Model 
33-F-16, 5 cyl., 16x20", 300 rpm., Woodward 
Governor, cooling system, pumps, starting 
equipment, direct connected to Fairbanks- 
bAorse TGZO 860 KVA. Generator, A.C., exciter, 
generator ponel, etc. 


Purchased new 1947. Original foundation. Can 
be operated for inspection. Attractively priced 


DENNY & CLARK 
824 W. Superior St. Chicago 22, Il 











ELECTRICAL 
EQUIPMENT 


A.c. & D.C. 
MOTORS AND GENERATORS 
One of America's Largest Stocks 

GetsAsty et AY 

N OUR O SHOP 

. YEAR cuamenres 
Send us your inquiries 


LAND (a. 


148 GRAND ST., NEW YORK 13, N. Y. 
Phone: CAnal 6-6976 











DIESEL GENERATOR SETS 
1000 KW Diesel set, G.B., 3 Ph., 60 Cy.. 2200 V 
300 RPM, Complete with Starting Equip. & 
ewitohboard. 
200 KW G.M. Model 8-268A, & Cyl, 3/00/4460 
;., 100 RPM, Ine. & Acctessorics. 


STorting 35-6515 








30 HP Erie City 2002 Pressure Boiler 
125 HP Locomotive Type 1502 Boiler 
15 HP Gas; 20 HP Oil Fired Boliers 

5 Ton 46°7* Span OBT Crane AC Mirs 
250 & 200 HP 600 RPM 8a, Cage Mitre 
DRXB & DFXD Hercules Dicsels—Azl 
6'7°263" Annealing Furnace 


. & P., 6719 Etzel, St. Louis 14, Mo. 
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Qa 
I 
I 
1 
: 
1 
1 
I 
1 
I 
1 
2 
1 
i 


Qu 
! 
I 
: 
I 
" 


RE-NU-BILT 
GUARANTEED 


ELECTRIC POWER 
EQUIPMENT 


Dd. Cc. 
Make 
West 
GF 
GF 


MOTORS 
u HP Type 
soou 
2200 
1409 
1200 GE 600 
1000 G.E 600 
940 Whee 250 
900 Whse 50 
825 Whee 250 
600 Al. Ch 20 
500 Whee ta i 600 
HO GE 0 
450 Whse 450 
350 West 250 
200 Whee 250 


Volts 
600 
600 
600 


CB-511-3 


RPM 
600 

400 /500 
190 


450/550 
05/190 
400/800 
300/900 
300/900 
415 
840/950 
400 /800 


A. C. MOTORS—3 Ph. 60 Cy. 


SLIP RING 
HP Make Type 
1500 GE MT -498 
1500 ABB 
1600 AS Mill 
“ Go. M-574¥ 
oo W hee 
GE 7B 
109 Whee r-960A 
Whee V 
Whee 
GF. 
GE 
oF 


Volts Speed 
2300 360 


720 


240 





CHECK wou WAGNER FIRST 


“Certified Rebuilt” 


D. Cc. 


Allis Ch, b.b 
Allis Ch. bb 


G.E. dynam 
Getence b.b 


Gen. Elec 
Imperial b.b 
Star b.b. (3) 
Star b.b 

L. A. TEFC 
Whee. 


MOTORS 
Volts 
350 1000 
20 650 
230 800 
30 300/900 
230 850 
40 oH} 
550 1000/1600 
DH-140 5 e00 
SK1TO 
(4) TOI 
651T 
SK185 
SKi40 
RCS 
Deas 
SR 
SB 
RNA 


730 
SK150 230 


MOTOR-GENERATOR SETS 


Ww a ° 

Allis Ch 
Allis Ch 

Cr. Wheeler* 
Whse.* 

Gen, Bilee.* 
Whee 

Gen. Elec.* 
Century b.b 
G.E.* 

Whse 

F. Morse b.b 


input V 

2300 AC 
2200/440 ac 
2200/440 AC 
2300/4150 AC 
220/440 At 
120/440 AC 
2200/440 AC 
2300/4000 AC 
220/440 AC 
2200/440 At 
20/440 At 
220/440 AC 


no and Generators 


» 6. MOTORS — 60 SvGts 


MOsOs>ON0oPO 

arian ie 
= 
:? 


¥. Morse b.b 
Reliance b.b 
Allis Ch 
Gen. Elec 

Cr, Wh 
Whe 

BE. M 


Slipring 
Bynch 
Byneh 
Sq. Cage 
Ss 


neh 
Slipring 
Suipeene 


4000 
200/440 
aan 
ana 
2200 
440 
2309 
2200/440 
220/440 
2200/440 
2200/440 


“920/440 
220/440 
220/440 
220/440 
440 
2700/440 


Cont. b.b 120/ At 
Gen. Elec.* A‘ 
Whee (2) 220/ At 
Gen. Elec 2% AC 
Gen. Elec Ac 
Gen, Ble J A‘ 

AC 
’ 10/440 AC 
900/45 25 ’ 220/440 AC 


D. Cc. GENERATORS 


Volts 
125/250 
350 


Slipring 
Sq. Cage 
sq Cago 
Sq. Cage 
Sq, Cage 4 
Slipring 4000/2300 

. 220/440 
220/440 
220/440 
220/440 
220/440 
220/440 
270/440 
Slipring 220/440 
oc. b. A. C. GENERATORS — 60 CYCLE 
Century b.b 1500 amp KVA Type Volts Speed 
Whee SK163 f 1000 4000/2300 
Allis Ch k 7 625 2200 
Reiiance 1 480 


651T 600 
4n0 
240/480 
aan 





J Ik 
Ch. AnW 
Mfr. 

SYNCHRONOUS A 


L Ch 
Allis Ch. b.b 
Allis Ch, b.b 


3501-8SL 12800 / 6000 

2300 360 
2300 3600 
2300 120 
0 /12000 600 
00/4160 1800 
440 900 

2200 128 
2°00 40 
2200 400 


M-G SETS—3 PH. 60 CY. 


we; syn cond 
Gen, Biee 

Gen, Elec 
Allis Ch 

Gen. Elec 

G. B. 25 cycle 


485 
$12 


440 
240/480 
2300 
oc AC 
K.W. Make RPM Volts Volts 
2000/2400 LE 50/300 2300/4600 
2000 LE € 600 2300/4600 
seas ; 5 6an 11000 
a « 600 6600/11 
1750/2100 250/300 4800/2 
; ? p 6600/1383 
4000/13000 
2300/4600 


2900 /480 
240/480 
00 
250 240/480 


@ These are only partial listings of our 
large stock — send us your inquiries for 

b+} prompt attention and complete quotations. 
r++ Quick shipment—fair prices—fully guaran- 
“ar teed. We save you time & money—safely! 


SEND FOR WAGNER MOTORGRAM P-102 


arthur WAGNER company 


1435 W. RANDOLPH ST 
<§ Beow Mae ILLINOIS 
TELEPHONE MONROE 6-7409 


Whse 12 200 
TRANSFORMERS 
Make Type Ph 
Whse OI8c 
HPW .20 





Voltages 
33000%26400 
2640022400 
. POWT 13800200 /87 
HVDDJ 66000 /13800 
HD I 1380052300 
HVDDJ 2490x480 
OTK 13200x460 





1000 





FREQUENCY CHANGER SETS 


uv KW Freq Volta 
12500 60/25 132006/12200 
OOO ez 60/60/60 6600/11000/6600 
$000 }.E. 60/25 2300 / 2300/4000 
2500 f 5 2300/2300 
1000 ; 4400/2300 
£00 Th. LS 11000 /2300 


TURBO 


Qu. KW Make 
4000 GE 











GENERATORS 


Dese. 
Condensing 425 - ¥.T.T. 
Surface Condenser $/60/2200 
4900 V Direct conn exciter. 
Auto. extraction 190 Ibs.--600° 
¥.T.T. 60 lb, extraction 3/60 
40 6V. (Div Exec 
Auto- Ext sone 175 
LS.P. § 


750 


—-TRANSFORME 


RS— 
; BOUGHT AND SOLD 


We carry a large stock of rebuilt and guaranteed transformers, and invite your 

Surface 
} nae A 0/2: inquiries. 

Non-condens 1/206 Ths 

SP 0 ibs. O.BLP., 486 
3/60 
Condensing 
8 ph. 


1500 Whee 


1000 Moore 
Custom-built transformers and coils manufactured to your specifications. 


Expert Repair Service—all makes and sizes of transformers rewound, repaired and 
redesigned. Ask for our price schedule. 


THE ELECTRIC SERVICE CO., INC. 


5318 Hetzel St. Cincinnati 27, Dhie 


GE 2662 1.8.P. 4409 


60 cy.—New—1044 


BELYEA COMPANY, INC. 


43 Howell St., Jersey City 6, N. J. 40 Years’ Dependable Service 
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INSTALLED 1948. 
—_ 


690 HP Fairbanks Morse Diesel 
engine Model 33-E-14, 6 cylin- 
ders, 300 RPM, 14” bore, 17” 
stroke direct connected to a: 
592 KVA—473 KW, 80% PF, 
F. M. rater, 3/60/2400 
volts. XCELLENT CONDI- 
TION INSTALLED 1949. 





ro 


ELECTRIC ‘EQUIPMENT co. 
BOX 51 @ ROCHESTER 1, N.Y. 
APRIL SPECIAL—:.0.8. Detroit * 4—1500 KW Motor Generator Sets 


2-—-Westinghouse ¢ 2——Gen. Elec. © 250 V. D.C. 13,800-4160-2400V A.C., Syn. 


NEW 


AND 


SPECIAL BARGAIN OFFERINGS 
FAIRBANKS MORSE DIESEL GENERATORS 


COMPLETE INSTALLATIONS 
500 HP Fairbanks Morse Diesel engine Model 
33-F-12, 5 cylinders, 400 RPM. 12" bore, 15" stroke 
direct connected to a: 429 KVA—343 KW, 80% 
PF, F. M. generator 3/60/2400 volts. LIKE NEW. 


aad 


REBUILT 
e 


BOUGHT 
SOLD 
RENTED 


‘ 
a 
' 
' 
' 
a 











gta 


wen” 
West. 
Al. Ch. 
Al, Ch. 
Eliiots 
West, 
Cr. Wh 
Wen 
Weeat 


lott(new) 230 
West, (new) 230 
o. Wh. 230 
= Wh. 50 
Wh. 976/750 RPM 
All motors designed for aitl reversing service 
Smaller sizes also in stock 
Meter Generator Sete in Btock 
100—2000 K WCapacity 
All of shove te modern late type equipment 
remanufectured & vested by our engineers 
Write, Wire, Phone 


All guorenteed for one year 


A. G. SCHOONMAKER CO., INC. 


SO-KCHURCH STREET, NEW YORK 7, WN. Y. 
Plente: SAUSALITO (5.F.) CAL., JERSEY CITY, M4. 


~-we=—--—-— ore SESR 

















FOR SALE 


1—Skinner Unatlow Steam Engine driving 
a 500 KW alternating current generator 
at 4,150 Volts, 150 RPM, 3 Phase, 60 
cycles 
Harrisburg Steam Engine driving a di- 
rect current generator, 300 KW, 250 
Volts, 200 RPM 
1—Chuse Engine driving a direct current 
generator, 300 KW, 250 Volts, 180 RPM 
l—Atlas Engine driving a direct current 
generator, 100 KW, 245 Volts, 260 RPM 
Equipment located in Arsenal Technical 
High School—indianapolis, Indiana. Com- 
plete information as to date of receiving 
bids, specifications for removal and bid 
forms will be furnished upon request. 


The Board of School Commissioners 
150 N. Meridian Street 
Indianapolis, Indiona 











Need Air? 


CALL 
AMERICAN AIR OF JERSEY 


AIR FOR SALE OR RENT 
SINCE 1902 
GAS @ DIESEL @ STEAM @ ELECTRIC 
NEW AND QUALITY REBUILTS 


STATIONARY 


000 psi 2 stage Ingersoll 5 HP Elec 
500 psi 3 stage In 14 te a Elec 
100 psi ane omg 

100 psi vi oe % Available 
125 psi ‘3 ra | Ao Be A Type 40—25 





~ 


os o-= 
= Rane 
— RENRe~ 


100 psi ins American 40 HP Elec 
100 psi wee ingersoll ER-1 40 HP 


500 psi 16/4¥ext0 inpereell 75 4 Synch 
Chicage PB-50 44 Elec 
Gardner ° wee’ HP 
ander baqereett Fons 2 Ay 
100 psi Ply ingerseli ES-i 50 HP 


500 psi 11/5n13 Werth Elec or steam 
100 psi geste American WTR 60 HP 


ne 
=<: 


200 2000 202 G20 GO0200 20 S°Cno 
SVT SSS TS TH SSH Fs Teta 


20 pei (ou? Gardner “RX"' 2 available 
100 osi pate lngersell €8-i NL—Oil 
less 


{2xtt tngersett ES-175 HP Elec 
hit 5 9x10 "pesreett BS Amer po 
pel 13/6x12 In XRB—Duplex 

Gal 15/O%qxt2 aed xR B— 


u 
30 pel i7x ne Ingersoll ES-i 
= oi 17x13 CPT Elee or steam 

| 20x12 all 3A {00 HP Elec 
33 psi 20x13 Chicage T-6 125 HP 


Elec 
50 psi 15/15x14 Penn DB-i 200 HP 


110 psi “APV" 4 corner Ingersoll steam 
PORTABLE —i5 CFM to 600 CFM 
VACUUM PUMPS —3 CFM te 5881 CFM 
SPECIAL —Comor for special air applications 
and conditions 
DELIVERIES —Always promot. 





< bina ricaét 











APPLICATION ENGINEERS 


30 Years experience serving the USER with elec 
trical equipment to BUY or SELL. Send your IN 
QUIRIES and AVAILABLE EQUIPMENT list two 


H. BLAINE JOHNSON & ASSOCIATES 
53 W. Inckson Bivd., Chee. 4, It! 
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8100 KVA DIESEL POWER PLANT 
FOR SALE -Complete or As INDIVIDUAL UNITS 


THREE (3) BUSCH-SULZER (NORDBERG) DIESEL ENGINES, 3060 HP, 9 cylinder, 2 cycle, 240 RPM, 
Type 9 DHB-27, direct coupled to: THREE (3) 2700 KVA, E. M. C. ALTERNATORS, 3/60/2300/4160 V. 


Each Unit Complete with all Auxiliaries. NEW 1943—Can be inspected operating. 
CAN BE PURCHASED FOR CASH, OR TIME, OR ON LEASE. 


HEAT & POWER CO., INC. 


70 PINE STREET . 


HANOVER 2-4890 


NEW YORK 5, N. Y. 








2—DeLAVAL MOTOR DRIVEN 
CENTRIFUGAL PUMPING UNITS 


Ne. 2KS 5/4 each consisting of one (1) De- 
Leval 5” suction, 4” discharge, two-stage 
horizontally split case ball bearing type pump 
Pump has bronze impellors, bronze labyrinth 
type case and impelior wearing rings and end 
packed bronze shaft protecting sleeves. Pump 
mounted on fabricated steel base plate and 
direct connected by means of a DeLaval pin 
and rubber bushing coupled to one Allis 
Chalmers 150 H.P., 1800 R.P.M. 2300 V., 3 ph., 
60 cy. splash proof induction motor. Rating 
1000 GPM—100 deg. F clear water against a 
total dynemic head of 435 ft. with a suction 
lift of 7 ft. 80% off. requiring 137.2 B.H.P 
ot rated point. Both pumps are right hand 
with clockwise rotation viewed from coupling 
end and looking towards pump. The above 
pumping units are new, purchased in October, 
1952, were not put in service, and are still in 
the original crates. Subject to prior sale as is 
and where is. This equipment is located at 
St. Louis, Mo. Plant 


Address all communications to 


ANHEUSER-BUSCH, INC. 
721 Pestalozsi $?. St. Lewis 18, Mo. 


Atta: Mr. VICTOR E. HARTWIG, Purchasing 
Department. 


3 G. M. 200 KW 
DIESEL GENERATOR 
SETS 


Reconditioned by U.S. Navy 
EQUAL TO NEW 


Complete with motor driven starting alr compres. 
sors, air tanks, dead it type generator switeh 
panels and all other necessary accessories. 


ENGINES 
G.M. Model 6-268A—6', X7— (200 pono opr. 
ing—ecomplete with engine eretis 
exchangers, anne. pumps, filters, # oy ji 
ners, pyrom 


GENERATORS 


Westin er, age KW 250 KVA-—440/3 /60-—1200 
RPM F .—econtinvous—drip-proof enclosure 
—direet cans exelter. 


SIZE — Phyo 
sub-base, is 
ind ps only, ay 70s" the: 
Each unit, with all accessories, about 27.000 ibs. 


CONDITION 


No ex has been te put these 8 units in 
new” me jon. Don't mise this epper- 


tual ey! mepection ean be made at our 
waity te ber Curtts .-¥ Baltimore 


THE BOSTON METALS CO. 
313 E. BALTIMORE STREET 
BALTIMORE 2, MD CURTIS 7-5050 


Each unit, 








PACKAGE BOILERS 
2—300 HP Keeler CP. 250%; with 
Swarthout Heater; Pumps, etc; a 
complete modern plant. 
TURBC UNIT 
125 KVA GE 3/60240-408 voli--115 to 
200% initial; 0-40 bp.; Switchbcard, 
etc. 
DIESEL UNITS 
312 KVA (2) Waqhse.—Worthington 6 
Cyl. 
187 KVA GE 3/60240-480 v.-—with lat. 
est model “80” Diesels; 514 RPM— 
Switchboard, etc. 


PUMPS 
200 GPM and 120 GPM Turbine driven 
pumps; also 120 GPM Motor driven. 
M.G. SETS 
2-100 KW. GE 250 volt de—-3/60440 v. 
syn. Motors. 
GASOLINE UNIT 
24 KVA. Buda 3/60220 v. 
BOILERS 
2-600 HP. BW. sec. header, 200%. 


POWER PLANT EQUIPMENT CO. 
39 Cortlandt Street, New York, N.Y, 














One 750 kw TURBINE-GENERATOR, 200 ib., 
600°, extraction 0-20 ib., exhaust 28.5 in., in- 
cluding condenser, relief valves, voltage regu- 
lator, differential relay protection and other 
auxiliaries. Very coretully maintained. 


W. H. BRACKETT COMPANY 
31 St. James Ave., Boston 16, Mass. 











COMPLET POWER PLANTS 


STEAM — ELECTRIC — HYDRO — DIESEL 


BOILERS 


“Export Orders Carefully Executed” 


TRY US with your INQUIRIES for ALL POWER MACHINERY 


CHARLES B. REARICK 


30 CHURCH ST. 


NEW YORK 7, WN. Y. 
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ADVERTISERS’ INDEX 


This index is « service to readers. oy Fy ~ is made to maintain its oomures , bat POWER cannot assume yen oy Ae errors or omissions. 
w advertisement issue but appeared in an issue within previous three months. 


hen « star appears after the name, ent does not appear in th 


























Clark Bros. Co. 
Cleaver-Brooks Co. (Boiler Div.) 
Cochrane Corporation .... 
Coffin, Ir. Co. J. 8. 
Combuston Control Div. 

Electronics Corp. of America 
Combustion Engineering, Inc. 
Condenser Service & Engrg. Co. Inc..... 


Goulds Pumps, Inc. 

Graver Water Conditioning Co. 

Green Fire Brick Co., A. P. 

Greene, Tweed & Co. 

Grinnell Company .........-..++. Third 
Griscom-Russell Co. 

Galf O11 Corporation 


90-31, 97, 63, 69, 167 
Allpax Company Ine. 
Alpha Corporation ... o08 
American Blower Corp. ... 


American Pulverizer Co. 
Ames tron Works, Inc. 
Anchor Packing Co. . j 
Arkansas Fuel Oil Co. .... 
Armstrong Cork Co. 
Armstrong Machine Works 
Automatic Control Co. 


Babbitt Steam Specialty Co. 

Babcock & Wilcox Co. 

Babcock & Wileox Co. 
(Pittings Dept.) 

Babcock & Wileox Co. 
(Tubular Prods. Div.) 


Badger Mig. Co. 


Black, Sivalle & Bryson, Inc. 


Blackmer Pump Co. 
Blaw-Knox Company con 
Boller Engrg. & Supply Co., 
Roller Tube Co. of America 
Bridgeport Brass Co. se 
ros Boiler & Mfg. Co., Wm. 
Hrown Fintube Co. 

Buell Engineering Co. . 
Buffalo Forge Co. . 

Buffalo Pumps, Ine. 
Bullders-Providence, Ine. 
Busemann Mfg. Co. 

Byron Jackson Company 


176, 210 
72-73 
195 


Catawlssa Valve & Pittings Co. 


Chapman Valve Mfg. Co. 
Chase Brass & Copper Co. 


Cooper-Ressemer Corp. ... 


y theme | Div., 
‘ontinenal Foundry & Mach. Coe..... 
Coppus Engineering Corp. 


Corning Glass Works 
Crane Company 

Crane Packing Co. 
Crawford Fitting Co. 
Cyclotherm Corporation 


Dart Union Co. ; 
Dearborn Chemical Co. 
DeLaval Separator Co. 


DeLaval Steam Turbine Co. .......... 


Deming Company .. 


Denison Engineering Co. ............. 


Detroit Stoker Co. 


Diamond Power Specialty Corp. 


Dodge Mfg. Corp. 
Dowell, Ine. 

Drave Corporation . 
Drew & Co., Inc., E. P. 
Durabla Mfg. Co. 


Eagle Picher Co. 
Edison, Inc., Thomas A. 
Edward Valves, Inc. 
Electric Machy. Mfg. C 
Elgin-Refinite 


iv. of Elgin Softener Corp. 


Elliott Company ... 
Ellison Draft Gage Co., 
Engineer Company 
Erico Products, Inc. 
Erie City Iron Works 


Ernst Water Column & Gage Co...... 


Everlasting Valve Co. . 


Pelt Products Mfg. Co. 
Fisher Governer Co. 
Flexitallie Gasket Co. 
Poster Engineering Co. 
Foster Wheeler Corp. 
Foxboro Co. 

Frick Company 

Fuller Company 


Garlock Packing Ce. 
General Cable Corp. 
General Electrie Co. 

(Apparatus Dept.) 


Hagan Corporation 

Hall Laboratories ... 

Halstead & Mitchell ... 

Hanki Corporati 
Harbison-Walker Refractories Co. 
Hays Corporation 

Hewitt-Robins, Ine. 
Heyl-Patterson, Ine. 

Hill Pump Valve Co. ... 
Hille-MeCanma Co. .......660005> 
Hoffman Specialty Mfg. Corp. . 





1-T-E Cirewit Breaker Co., 
Switchgear Div. 


Illinois Water Treatment Co. 
Infileo Ine. he 
Ingersoll-Rand Co. 
International Nickel Co. 
Iron Fireman Mfg. C 
Irving Subway Grating Co., 


Jeffrey Mfg. Co. 

Jenkins Bros. 

Jerguson Gage & Valve Co. 
Johns-Manville 
Johnson-March Corp. 
Johnson Service Co. 

Joy Mfg. Company . 


Kaiser Engineers 
Div. of Henry J. Kaiser Co. .... 


Kate Engrg. Company .. 

Keashey & Mattison Co. . 
SY Gs Ge Ee ccewecccecccesccesees 248 
Kennedy Van Saun Mfg. & Engrg. Corp.. 
Kewanee-Ross Corp. ... 

Key Company 

Klinger Ltd., Richard 


Kléckner-Humboldt-Deutz, Ase 
Kéin R/H, Germany ..... i éveetene 


Magpese Co., Ine. 
( pling Dept.) 


K rs Co., Ine. 
( rg. & Const. Div.) 
Kuljian Corporation 


Laclede Stoker Co. 
Ladish Company . : 
Layne & Bowler Pump Ce. 
Leeds & Northrup Co. 
Leslie Company 





























Leckett & Co., Lid., A. M. 
Lankenheimer Company 


Mahon Co., R. C. 


Manning, Maxwell & Moore, Inc. ...... 


Marley Company 

Marsh Instrument Co. 
Mason-Neilan Regulator Co. 
McAlear Mig. Co. 
MeDonnell & Miller, Inc. 
McGraw-Hill Book Co. 
McKiernan-Terry Corporation 
Mears-Kane-Ofeldt, Inc. 
Mercoid Corporation 

Mesta Machine Coa. 


Midcontinent Tabe Service, Ime. ......... 


Midwest Piping Co., Inc 

Milton Roy Company 

Mine Safety Appliance Co. 

eee tonewell Reg. 
Industrial Div. 

Maundet Cork Corp. 

Marray Iron Werks Co. 

Murray Mfg. Co., D. J. 


Natienal Airoil Burner Co., Ine. 
National Aluminate Corp. 
National Coal Association 
National Tube Co. 

National Valve & Mfg. Co. 
Niagara Blower Co. 

Nicholson & Co.. W. H. 
Nordberg Mfg. Co. 


North American Mogul Products Co.. 


Norton Company 


Ohie Brass Co. 

Ohie Injector Co. 

Orr & Sembeower, Inc. 
Owens-Corning Fiberglas Corp. 


Panalarm Products, Inc. 
' Panellit, Ine. 


Pennsvivania Flexible Metallic 
Tubing Co., Inc. .... 


Pennsylvania Pump & Cumscenee Co.. 


Permutit Company 

Perolin Co., Ine. 

Petro 

Philadelphia Gear Works, Inc. 


Philadelphia Pump & Machy. Co., 


Phoenix Mfe. Co. 
(Flange Div.) 


Pittsburgh Piping & Equipment Co. 


Powell Co., Wm. ... 

Powers Regulator Co. 

Pratt Co., Henry . bbe 
Preferred Utilities Mfg. Corp. 
Pritchard & Co., J. F. 
Proportioneers, Inc. 

Pure Oil Company 


Raybestos-Manhattan, 
Manhattan Rubber Div. 
Raybestos-Manhattan, Ine. 
Packing Div. sea 
Ray-O-Vac Company 
Refractory & Insulation ‘Cave. 
Republic Flow Meters Co. 
Republic Steel Corp. 
Research-Cottrell, Inc. ’ 
Revere Copper & Brass, Inc. 
Ric-Wil Incorporated 


Riley Stoker Corporation 
Rehm & Haas Co. 
(Resinous Prod. Div.) 


Roto Div. of Elliett Co. 


Sarco Company 

Schaub Engrg. Co., Fred 
Scovill Mfg. Co. .... 

Seter Engineering Corp. 
Shell Ol] Co. 

Sinclair Refining Co. 

Smith Corporation, A. O. 
Secony-Vacuum Oil Co., Ine. 
Sparkler Mfg. Co. 

Spence Engineering Co. 
Springfield Boiler Co. ... 
Standard Oil Co. of Indiana 
Stephens-Adamson Mfg. Co. 
Stickle Steam Specialties Co. 
Stock Equipment Co. . 
Stockham Valve & Fittings 
Stone & Webster Engrg. Co. 


Strong, Carlisle & Hammond Co. . 


Superior Combustion Industries 


Taylor Instrument Co's. 
Taylor & Co., W. A. 
Tennessee Corporation 
Terry Steam Turbine Co. 
Texas Company 
Tube-Turns, Inc. 


Union Asbextos & Rubber Co. 


Union Iron Works 
United States Gasket Co 


Professional Services .. 


United 


States Gauge (Div. of 


American Machine & Metals, Inc.) 


United 


States Rubber Co. 


(Mechanical Goods Div.) 
U. S&S. Steel Corp. 


Van De 
Viking 


r Horst Corporation 
Pump Co. 


Virginia Gear & Machine Corp. 


Vogt M 


achine Co., Henry 


Wallace & Tiernan Co., 
Walworth Company 


Warren 


Steam Pump Co., Ine. .. 


Watson-Stillman Fittings Div. 
Western Chemical Co. 
Western Precipitation Corp. 
Westinghouse Electric Corp. 


Westinghouse Electric Corp. 
(Sturtevant Div.) : 


Wheeler Mfg. Co., C. H. 


Where 
Wickes 


to Buy - 
Boiler Company 


Wiedeke Co., Gustav 
d Co., Edwin L. 
Div.) ie 


bah = 
(Ind 
Wilson, 


Inc., Thomas ¢. 


Wing Mfg. Co., L. J. 
Worthington Corporation 


Yarnall- 


Youngs 


Zallea 


Waring Company 
town Sheet & Tube Co. 


Bros. 


10-11, 44-45 


- a 
162-165 
vee 277 

-» 165 





SEARCHLIGHT SECTION 
(Classified Advertising) 


EMPLOYMENT 
Positions Vacant 
Selling Opportunities Offered 
Positions Wanted , 
Selling Opportunities Wanted 
EDUCATIONAL 
EQUIPMENT 
(Used or Surplus New) 
For Sale 
WANTED 
Equipment 
ADVERTISERS INDEX 
Aljon Electric Diesel Co 
American Air Compressor Corp 
Anheuser-Busch Inc. 
Belyea Co., Ine 
Benson-Wilimzig Ine 
Board of School Commissioners 
Boston Metals Co., Inc 
Brackett Co., W. H. 
Brew, Woltman & Co., Inc 
Chieago Electric Co. 


H. EF. Hilty, Mer 


Denny 
DeRose, 
Ebasco 
Electric 
Electric 
Hall & 
Heat & 
Hemphi 
H&P 
Hoover 
Howe 

Hunt Pe 


Johnson 


Land I 
M iss inal 
Neumar 
O’Brien 
Power 


Rearick, 


Schoonr 


Utilities 


Wagner 
Walker 
Weaver 


& Clark 
G. M, 
Services Inc 
Equipment Co. 
Service Co., Ine 
Co., Stephen 
Power Co., Ine 
1! & Co., Ine. 
Machinery Co 
Co 
Brothers 
wide of Ohio Sea. 
& Assoc., H. Maine 
J 


ppl Valley Equipment Co. 


» & Co., Ine 

Machinery Co 

Plant Equipment Co., Ine 
Charles B. , 
naker Co,, Ine., A. G 
Machinery Corp 

Co,, Arthur 
& Collins 

Charles 
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Spb: T LET OFF 


If you can use exhaust steam economically, you can 
reduce compressed air costs with a dependable CP 
horizontal duplex Class H steam-driven Compressor. 
Equipped with steam cylinders properly proportioned 
to your steam conditions . . . throttling type governor 

or automatic cut-off for peak economy over a 

wide range of load . . . and Simplate valves, the Class H 
affords high economy in pounds of steam consumed 
per unit of air delivered. Capacities range from 900 

to 7,400 cfm. (100-125 Ib. air, 200 to 1,250 hp.) 
Other types and sizes available for lower or higher 
pressures. For details write Chicago Pneumatic 

Tool Company, 8 East 44th Street, New York 17, N.Y. 


Chicago Pneumatic 


PNEUMATIC TOOLS + AIR COMPRESSORS + ELECTRIC TOOLS + DIESEL ENGINES + ROCK DRILLS * HYDRAULIC TOOLS » VACUUM PUMPS + AVIATION ACCESSORIES 
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new units in 


years 


for New England 


PLVitil 


> Salem Harbor Stotion in Salem, Mass, 
Two 60,000 kw. units — ‘51 & ‘52 


Electric System 





| a> Webster St. Station in Worcester, Mass. 
30,000 kw. unit — ‘50 


i 








Fi 4" n 
Manchester St. Station in Providence, R. |. 
Two 40,000 kw. units — ‘48 & ‘49 


Proof of the reliability of 
GRINNELL PREFABRICATED PIPING 


Here’s a clear-cut case of the value of choosing the right 
power piping fabricator from the start! New England 
Electric System, when launching its power expansion 
program, called in Grinnell. Satisfied that Grinnell’s 
facilities rated very high, they okayed Grinnell Prefabricated 
Piping for the first of a series of new steam-electric 
generating units, The “proving ground” was to be the 

unit itself in service, 


How efficiently that unit performed is written in the 
record! For starting in 1948, and then each year for 5 
consecutive years, Grinnell Prefabricated Piping was 
employed exclusively in constructing 6 new units in the 
New England Electric System. 


This special ability in the fabrication of piping is due to a 
number of things. Grinnell fabricates in shops under ideal 
conditions, with modern equipment, by personnel qualified 
for each class of work. Included in the price (which is 
determined in advance) are such items of expense as: 
interpretive engineering, shop sketches and planning, 
procurement of materials, power services, expendable tools 
and supplies. There are no charges for waste material or 
spoilage. All piping is rigidly inspected and tested to comply 
exactly with customer specifications and applicable codes, 
Consult Grinnell on your next piping installation. 


Grinnell Company, Inc., Providence, Rhode Island . 


—a eH 


de South Street Station in Providence, R. | 


55,000 kw. topping unit — ‘53 


Main steam and reheat lines at reheat intercept valve, 
Solem Harbor Station. 


ATTENTION! Company Groups and Technical Associations. 
A 30-minute color sound film showing the quality 

and economy of Grinnell Shop Fabrication of all classes of 
piping is available, Write us, giving date desired, 


GRINNELL 


WHENEVER PIPING IS INVOLVED 


Coast-to-Coast Network of Branch Warehouses and Distributors 





pipe and tube fittings * welding fittings ¢ 
Grinnell-Saunders diaphragm valves * pipe * 
industrial supplies ° 


engineered pipe hangers and supports * 
prefabricated piping * 
Grinnell automatic sprinkler fire protection systems ° 


Thermolier unit heoters °* valves 


plumbing and heating specialties * water works supplies 


Amco air conditioning systems 
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Control for Permutit Precipita- 
tor, filters and water softeners. 


Control for Precipitator and 
2 mixed-bed demineralizers. 


Cubicle for Precipitator which 
clarifies and softens water. 


Panel for operation of two 
Permutit ion exchange units. 





























Control for Permutit soften- 
ers (hot process) and pumps. 


Main control panel for 2 Precipitators, sodium and 
hydrogen-cycle softeners, degasifiers, and pumps. 


Control for Permutit Precipitator, hydrogen-cycle 
softeners and 2 mixed-bed demineralizing units 











Panel for operation of three 
mixed-bed demineralizers. 


Graphic control for eight Permutit ion exchange units 
for demineralizing sugar solutions in a large refinery. 


Control for Permutit two-step 
demineralizing equipment. 


Control for Permutit soften- 
ing equipment (hot-process). 


for Permutit 
two-step demineralizers. 


Permutit control panel for four gravity filters installed at 
the new generating station of a large eastern utility. 


we make our own panels: 


Life might be simpler if we “farmed out” our control As a result. we talk in terms of over-all results, And 
but we like to build 
every major component of a PERMUTIT water-condi For further information, write to: The 


cubicles and instrument panels . . you get complete service from one source 


Permutit 
so that we know it 


tioning or ion exchange system . . 
will do its specific job properly. 

That's why these panels and the hundreds of 
others in power plants, chemical process plants, manu 
facturing plants and municipal water works . . . ar 
designed by Permutit engineers and assembled, wired 
and piped in Permutit factories 

That 5 why we design and build our own spec ial 
parts such as multiport valves, strainer systems and 
chemical feeders. That's why we make our own ion 
exchange resins. 


Company, Dept. P-4, 330 West 42nd St 


36, New York 
WATER CONDITIONING «+ 


New York 


ION EXCHANGI 





